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(W) r^^S^gT^ GLYCOSYLATED PROTEIN USING REDOX REACTION And" 

(67) Tflo preeent Invention provWee a method of 
rrwBSUrtno, a glycated protein In b anmpla ualng a redox 
readiM,by*tt^thoafyc^Bdprc1oincBnbBmosflLT«l 
accwrttefy with high fteriBttvtty. m order to remove ep>- 
ceted amino acid present In the sample other than the 
Otycated proton, me gf/cRfed amino AcM ts degraded 
In advance by cauefrig a riuctoayf amino odd oxldaxo to 
aot thereon, and rjioreaftor, a fructoeyl amino acid oxf- 
daae to ceuued to net on the QiyoAted protein to tho pret- 
ence at « tetrazota compound nnd a odium mid* to 
cauao a redox reaction. The amount of the gheatad pro- 
tein la determined by measuring the redox reaction. As 
tho glycated protein, grated homoolob In « preferable. 
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Oeaofftrtteo 
TcdinfcBl fiord 

Background Art 

nWfHF^T^Z?.? S 5^ d » r BV Wgh performance^ chmrn*toc- 

rapny (MPLC), a irtnlcolumn met ft Bd, on Immunoassay, a dye reothed or tho lit* AcLidinn m w^-^Irlir 

pwoaj Ob mis acceum, rneaauremerrt of e g Vested prater* such ea olycsted Hb using a redox reaction cosed bv 

m wfthm. t^^SSf^S^T^ 01 ^ * BmetJW * ttle Oly^^ Hb. Subsequent* to the eampk. mwaed 
^^(^^rrtfcmritoaa-^Biida mA^^srt^Bm^^ a redox i^cton 

^ t*J h '« or ft. hyd^«W«^o enn be detonZfby' 

meaaurtafl (he color developed. As a reai*. tr» amount of the dycatod Hb In tho carnple can be determined. 

30 Obcitaure of Invention 

tw»q Howavor, such cenvontfenal methods do not oiWbfi aumotem meBStimmom eenaftMry. Furthermore, rift 
S^nSlJf^SS ^ Cy ; thBre b9W1 pr ° WBn ' 8 ln m9TO ty™**" Parexido may ba formed man 

» SL^S^E^ 8Ctu ^ c ^ B,wrt * H **W AMlhat depondlna onmo patter*, momoneured vakionf 
S2^ ^2 IMp MP :3rn ****** TTT8re,oro - 'www (mprouvnent tn mo measurement owurecy Is desired. 
£n2L uS^S^ l^^f 1?! "J' 80 " 1 ,nVOntbn 10 a ™*° a « ^BaurHfl a gTycmod protein In a 

Z^lfiZ HZ $ the Seated protar can * mea aurod aociiram.y w Rh high aor*th*y, Fur- 

L^^^JlflS ^ * pMfi>nt '" Ven,ton to Pruwld<l a«««un> 0 kH to be used In tho method, capable of 

m ™!I ? ^ meaaurftrT18m accuw V and moaaur^ment senaMvfty and hautni, axnffant operaUOtu 

S2f ^ifT* ^ tfW ^ tnv€rmon * mfl *«l * curing anamount of a 

SS^Sf ^IfSJ 1!!^ ' lTC,UdiR9: 0nuolnff fl FAa ? to act on a flfycated amloo add pratei* In the aampli. other 
2^tSS?l P e098to n8mOU0 mB *r«tod (milnoBffWbydegrHdlngai^n casing ft FAOO to aot on the 
J^^' 0 " ^ ^ B pioeo noe of a totrvaliumcompound andaodlum azlde: and meaaurlflg 
Ifreradox reecdor to dotemiJhe rj» amount or tno gfycated prottrin. 

* |V* If ^ notori ^ "FAGD- msrety ta a gonftrtc nemo and the aubairato mareot la r»t (hiked to cfycatad 

^l O H^^ r r^ to ', FA0 ^ f tft,MQn ^ C8,0d prote,nB Qnd BlycsWd pepudoa, Heremaflor, a FAOO uaad f 9r 
aograd^g the g^cated amino Add b rofortod to ea a -degradMlon FAOO" and a FAOD eaueed to a* an the tftcatod 
ptotom. n maaaufo n Is referred to a* a 'measurement FAOCT tn the present kwgrrtien 

[DCTOl Tne Invonten of the pro*** /nveniien nAve conduct od Jn^dspth reran* to imprtnm rhe accuracy d ths 
m ^^ n l flr !l nM,Iy feund ^ th ° ^ "hole blood, not ony a 8 ly«ted protein but also a^o^me 

Htycaied arnirw add (a pnsaent rnherontv. FAOOs afro act on such a glycated amino add. Thus, when a ofyc*T*d 
Sat ^^WOOaa doaortbed abmro. a redox reactfon occura not only behveen mo fi^Bte^Sdp 
and the FAOD but atao botweon the glycated emmo add and the FAOO, so thai tho measured vrekjo of the fl (yea tod 
prwalnapparcnffy fncrcaaoa. More over, regarding tho aDovo-deecrtbed problem that soma parte nta shew cons ^rewo 
var *f tten ,n rn8 * flunod d«f»«flng on the Brno when the blood Is cottectod oven though me measummarrt b 
carrted out by the abovo-daecrfbed method whh reaped to the whole bleed aempiea collected from the aamo pnnent 
under ibe aamBCtmdWorta, the Immntore d the precont Invention also found out ma following root. Such a problem [a 
seen mainly | n paflonta after berng put on an Intravenous drb or me tote. For examplo, ff a saccherUeeuch aa giucoss 
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that. «von I a wbote b< 0 X^«n^« a ^^^ ^ <™* preaer* fnvent^ dieco^n* 

5 ami™ acid P^omtem^,^ Df " 

can bo aupprejTOd bySurt^ « IIL^ ' ^PA^^^l^ 5 S Vested nmfno ecid OT dwoftwd^ 

•nventten^b alcWthTe^^e^ * * » in the praaom 
•nytlmo rege/dlea, ef 1^^^ ""^fitotmaMw Wood to p* w tooted 

mefrodthal h extent h "^ilS 

FAODe ^^ ! . hematt> . od ! br ^fdlng texhe preeant Invention IrtcfUdo r Aral method fn whfch 

FAODb ««vlna eubitmte apodflcfttee tmr^rrt from ooch other *« caused to act on the orrareo I Snh«2w ™ i 

i££L thWa a ~ RA0D8 « «*. • fh«t acta on a plated cwmlno grove a FAQD 

2 ff 0a ^ amai0 * roup * A * ,decfU5,n (hereinafter Q h» referred to e* a 'fleeted ™m 

""J 1 * B»ywad «-eiT*v> btoup, the sfycatad akte-<f>aJn amino group, *nd bom th» 
grycatod c^nrrHno group «rd mo gfyca^d rtto-ehRln amino group F 

L^^JT** 1 * ^ P ™ Bm r ™ wton ' lt b P"**** mat m» dag/adanon FAOD caused to aar On the 

SKIES T m * C<,nf,9Ufa,to0 ' ^ ^ Brrtno add is degraded with ma danradaflon FAOD and than 
a^ aX^L fl 2^f reto ' n ' th9 * eTOt * n « to die «awST5~ WW to 

proved ammo add can b« atlmhatod ao that tha accuracy at tha meaaWnant la 

ESS* r^^'^?I erQrRW9mmm0 < ^ alten FAOD laapetfffefer B^dHirtM groi*, and lha maaa. 

S^JSTSSS"^ J?" 2L bflJh 5 w ' a,rtno « nd a elda^haln amino gmiTa^) 

n^ .m?^^r tn ° 0 ***** B^"P uaad ^n^nttona; mcZda! aa^a^ 
^KI^^^• P^^^n, alnoo tho q Jy«iodam]n D add doodad v*tth ma d^raoat^FAOD aSclS 

S^^^L"* mwu "t w ^ '> «"PP««^ » that tha accuracy of the 

SanFAM ttt^Z'r^ *e Q*»lad Snaip of tha glycated pmotn alao le dagmded with tha dagra- 

^L^f^i -^^ J?™ 1f>e roM, ™ t W»la act onpy on tha tfycaiodalde-aftaift amino greup of the 
tbo amount of iho gfycated «Wo-chah afrtno &vup, 7 
[Ooiq When uafng cSfTarent FAOOe aa flc*crlbadebovo, it tepreia^fotiwtthagiyaaled protrin to daoraded with a 

D^al^lT^ »^^^ribad redo, reacdoa. Tha degradation of the glycated protein «ih a 

^T^J^l ?J2L b FAOC,0 _J« VO that tftay aa on glycated amJno «!da ana ahattOr cjyoated 

^ ^1 u ^ <* cated P« , » hB - Mo«»v«r, the roaaon why the protORee treaJrwnt may be 

carried out either below or After mo degradation traafru,* of the gfyooted arrtno aofd la tr^ainoo ih^n^urS^ 

flog^^AOO beetmeni aaea not have any mttuerco on the maaautoment of tha glycated protein toetf. 

aJSIm ^1°~ WS ^ fr™"". * !• that trJg^^eJTdegradad 

r^^^^^ll 9 ^"^^ 01 ^ » t > raCefl P^atnaJter oaoaingrha degradation FAOO to ac?on tha 
OfyoBJDd amino add, ftnd tha abovo-deecrfcod redox reaction I* oauaed by adding the FAOD Moving tha tame eubetrma 
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As a roe tin ttsntnmj fn «h«i «!. y B to thfrectton or the remain lag degradedon FAOD 

the chern^i Wn^pf^nS ^ ^ agiy«i»d protein de^dallon product, flounder*** r>om 

r Eh il hO ^ 0d 1 f. rofl9>U ? rnflnt """"""A te pre*** Gannon, as the p«^ Wl at ^ onB ««« 

U^" r^^ 8 ' 1 PWt8,n ta Ht> ' ,h « P™«** preferably | B n5 , B I*1 0rtB pretwto ^ rtlf} 

*G*d WM. olher tan the 8-yartod Hb h.rtty nr. d^Td^k. f^Z^lwSSfSZS, 
Ore glycated proteins and .he IlKa other than On rAcetedra. ml " * FA0D "e" * 

EPL.*" ,h * me *' oa - *" pm "" a •"""""i. » H eretoniblo that ms iMrttsllum Mmpeuoa (C> And the eedu. 
« ^ < 00 ^^«"JL?^" ,a,toC: W ° Wn.a.tai. »« M. 

to z 6 nZw^«, compound in . r.B=tl.n tohrtton or .he redox rcncocn fe ri the rang. ,»m M 

™*ZT2? ""pound and the eodAim m«b Is aged end than In added to me uncle baeouae thta lelowariU 

■e^eVTlL Furt>>om,or *' » " Praforabk, (hat the eeUlen Is aged tor $ to 120 hours. 

™L ^ "T rnMura ™"« * *• «** "Sot, to not peiaouumy nmtod, and may bo for 

. ^^^«,.r^-^!l 9 !^ P ^ * detwiMnod by eaislng » redox renown between the hydrogen peroxide and 

8UrTS . ' ™- * 18 P«**aWo »«t the CDneordnotlon at Mo rerrazofiim compound In the reaeaw. aolutton fa In the 
Mjon of the eurtecumt It m the rpnpe from 0,3 to 10 mmol* a pH of the SectJoo ,c*«on is iXnan^f^O 

^hTS^^°£!r * "i? ^ "* mo *~ wrant «"«Wvhy Ho*** when DA-64 la used 
^t,I t!^T P 9 "? w,raro - ft "tardeveiopm^ error of the DA-B4m*y occur cue to the pretence of the t««- 
zoftum enrnpgund end «dJum am KVfth the OA-64 $«h color developrnem cm* toed* to an l^^t^^Zj 

° 6wfnctenL HQWUV8r ' ^ IN> 11 » d ** * P»^enc» of tho wrfactant and the concontmtlona of the re. 
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Z^Z!?"*** anrfth *P"*th» "■action aobttoo are BBt in .he ebovt^Mcrt^ rano* the „ k-,^ 

ground oen bo cuppreaEed so m«t th» nunnummmf K ~ ^„„,_ rJ™T ™r»gos, ln oreaae In becV 

rflQ27l In ik« -t^Th— ;™ ao ^ 1319 n^Bymrramt can b 9 canted ovrt arm more b Curate*. 

22 ^^^ fl k ^^ r : mflm ° d Jf! ' *«nhB a r*Vo of glycated Hb to Mb. The method b- 

e^^TiCf^^t!,^ BVedt8d Hb 1,1 e 8arc P to * ^-described matted ot measuring gtyodod Hb 

^ ^ B ^ tad be obtofrwd. It te to ba noted here mm the 'amount Hb- fcfwa to tho^S 

erroum Incfixsng both the Amocnl of gbroated Hb and mo amount of nothgfyeaiod Hb ^ 
ta^L^J^^^T^- °" ^ ofl ^maaa^nfl1ha amount ot Hb J& net pa.ttautarty frnrtoo, Dutprafembfr 
(8 0 method incliidfngr denaturing Hb h a sample with o tetrawlium compound tu gh» denatured Hb- mp^rinTn! 

mnu vsrfoua «^rprton wnvelangthe dapendinfl on Its state, e.g., the ^ n B in bound to oxygen the «ata 
^ n *?" T' WC ' Thfl ^ 1 * »<» <"*™me tno amount of Hb a«uZ* by «S5 

^h^Z ^"T™ ma7rtmum « a wavaio^tf, faJHno **hin a certain rang* Thu*. acooriSm .o the 
^^^'^^ ** B TT <rfHbCafl ^rt^B«ed*«nr«M ocoaralat Therefore oy X E 
35* ^1 V ^!" ? ^ mount * » »nd the amount of the Hb, a atfl men, reflabfo 

vwue of tho ratlg o! tho glycated Hfi to the Ho e*n be cmattod. 

S ThTamo^L^ 8 "^ ^ acc ^ to thopracam Invention eteo <*, be used to meaeure 

^r«™^T-!l? Mn * a* 6 "*** m thoT0Ubvrin9 manner, for wampJe. Faer, « csnbratton 

2^^122? ™ between an emoum el tfyceted Hb obtained ay tf^thed of me^gS 

ten^rX o^^^i' praaanth^ton and an amouM of HbAtc, The amour* of guested Hb m a earn?* 
„™ZJ^ Y ^ r7Wth ^ 0, *«Praaentln^entten and the obtetrrotf nieaiuirad wt^laaubcttutad frrto mo^Bbralton 
curve to tfetermtno an amount of NoAlc In tho vampia. 

Sr^lln^ Pr^ont Inj^ntton have candied IrHJopth raaaarefioa and finally fogrrt mat thon> la a 
rf^t.T^T b ^r° n «n arnountgf glycated Hb In wnofo blood obtatnod by the method of moaatirtng an enwum 
fnl^^^^y 10 tnvenCton Bn amount of HbAtc In ma same o^nple. HbA1c b glycated Hb 

I J^J?^!™^ fl*"* 0 0miJp ,n P-^ 0 d Hb fa gfymed. In glycated Hb. HbAtc aarvaa aa ft wutlcutoty 
r^^' 9 ^' ,ab ^ 5 - ^"^8 te <*™ntbn* methods of imaaun^ jCCTi 

S^^Ih^I w 10 mdA,Um ,h ° rMdten «V FAOD. To thla and. .poctejTecn- 
^oo^Tl^J^^ th« the FAOO uaad h« a high aub Cb Bta apodfldty to tho gly^ed o- 

^ °° d6tefmtnod f*ed«imo anount of flf yeated Hb meaaumd «*h 

SSr:ST.^ 9a8y ~^ A1C ' ^ fl ^ *° ^~«HbAlccan 
, Ne ?* ttie prM<SOt r *" n0on prtMdte a ™eaaurtng wt uaod tor maaaurfng a glycatotf protah using a redox 
conmining a FAOO. an oxMoreducmae, and a eoloMievaiopIng aubatrato. 

S2f! ^ dwcrlbftd a ^ v<> ' th * lnwo ^ WB o» P*9ant Invention found out the cause of the problem rtagerdtng tho 
^FAOD I b Mnvu^^Jt^ ilnL. ^w^^r^^nl^^^^ tatteany or an exogonot* gtycetod amino acid proe ent tampororlV. ft 

«f! w V . 9 P fetrflWh8nt ""fl^t w the aampfe prior to the redox reaction and thua the Increase in the 
mo^md vatuodueto tno giycatad amino add aa a^ort^dabovo can ba auppmad. Thorofore, by uaing a maaa- 
T^rvT^Z ?J??£T^.I^' M"***™™ « a Seated preiom ualng a rode* reaction can ba 
^^1^2l^ V ' Wlth ^ ^ ****f*r, wfth njftpact to a blood aampio obtalnad 

from a pattont after bafng put oo an tmrovtneue dnp. the maaauromom can be carried out under the aaree oondtf one 
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r^'T^^ 9 w ***** rnoolcL and me ,S™ PrcrBln * ,ndkWw8 and ,hua <*" san/p ea e 

» referma to « a measurement faooT ** ™ " alWoted »M ttmj heretnemr e| aD k> 

<3<-™reX.^ 

SSSf! ^^ n ™ SU * a * " M< "* n9 »<h»l«.«mnwMte»,B|, prefer**, dot Ih. pnneu. m™« „,«_-. 

pK»9J Whon the pmtoaw eon-ju^d In iho proteaas ra*$»m hi a rrwtalloereiolnaas tie nrahrehM«nt,hi ™~_. 
o^^«?Z!^JL^ 'J™™*™****. C «"1 «« <m> pi««m (mho preteeee mgtnt M matter 

" SSL Jiif^^^ °f * s "*P<*dve eemponento In 1* PUrtaaac n^enc en net limited to the GbovMo. 

eW^^^T^^^^ T?" b * aUM **** * {he respective wnpooents nee- 

r^lui^ ^T^ *£? lBd b/ "J" -1 * mft ^^'^ " P"* 0 "* rBagem b> the reaction solution p, 

„ ^»WlOTrena).71»Bafi»ftjsp||B» toother ccmpww^ and other reagents. 1 

Nation" £2? eSeSTE^^ * a n « "»™«'"fl *» <" which « 

<*ejwJetJon FAOD contain*, h the pfotroeirmnt reegenr ane a measurement FAOD contained lnthae«orM.evoh»trto 
S^n^ each otnor, «nd second end third mJ^£?JX£Z^ 

radarJon FAOD and the mesa uremant FAOD hove the same substrata apocJTlc*y. ^ 
«o '" <>wto "' fta 7 fa 8 w ***'*ng to the present invention, tt ta preferable mat the degradation FAOD eon- 

m£«^^ 

* ?? m * fl!ttjnft 9 ^ • conneumean | B u^d, tha gtycatod amino add 

m dooradafl 0 n FAOD, and then, with regard to me filyceted prctfn, the glyc^onlfTB thofeef^ 
^ WBd JT 0,0 RCllDn * ,h ° *8™«ton FAOD Is subjected to mo aSon of the meaeurerWt ^OO^TSS 
« m JiST e 5 can he aflmlnatafl an that th, accural ef the rr^rernent b In^eT 

^TZL^^ ,W B a ' eTrlno ^ and a A Vested aM«n«n amino group fur oxnrrplB. shoe 

T^2^1S^!^? D Bfl ^i?^ ated «- QmlnD P°»P «*4 * 9«y«tad elds^hein amino njt^aieo acta 
en tfiQS|yo««j amrfno add haying a c^eatad n-smtne group when U«ed h cenvontJonalmomoae, aa daaVrthedabeYe 

bo •^mTd^^r^^^ 8 ^ praBent hv0,tt0 " b fltVCAtod amhe netd to degraded 

^ for B SVealOd oormno group In aeVanre by tha tmatment whh me pretriSmere 

SS ^-.i^S^^^ 9 aMUr * CSrcftto "» Morooyer, attSough the meaa- 

ZXlSf^ !2L * 9, * Ulh * <WOT " ft * ^ p<im,a sid«ham amino group as deacrfhed aj)ove ( 

„ LXf^lir^^^ ^dprotoln etoo la rjagreeed with the degm<tefJon FAOD In advance. Tnve. 
•fien me «*npreta tre/a* wtth me cofepdevoteptag mapent according to the preaom Invention. the measurement 
^Z^T ^2 ° n ™* atde-chfltn amino group of me glycated protein, trviratara, thfa moaaurtng ka pah 

^>^« J^^H rT ^lT m0Z ! * Hb ^ b cfUtf * 2Ifl ^d by the amount of tho glycated a loV><^ in emho 

flroup. Such a measuring left can be used In the flm method or measuring a glycated protaln according to mo present 
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fnventtori. 
[0044J 
treatment 





* *S""P""ln — the *gL*en tl S^££I£^^^^'' n *''~" m ~ t 

h^L«! 8 !^'" nM,lurtns """" * 'n m. M,,?,, M „„ ls . — tMonmM!rMa „ 

<* sdaeu ta a sample to tfmt Die dMraastton cioo „ J"; ' , "* 10 - ™ wmii wUimu ragem 

ana « glycated peptide fragment ar the glycated protein) obtained whSth- r**JL, -SLii" u rSTZ 

B *. ta rar£X^^ 

InwHoa ™ n,8(h0d * ""~»<"W9 B glyiWei pmeh eccordhs to tfre praam 

SS?.,. 1 !! ""^"S Bt dsoonttis 10 the praei* Invonbee, Die oeemletfon FAOD end me iwaium**™ 

equanng irte coneenliutfon of the degradation FAOD In the pmbDwrniani moom n«* ih= ^»™*pJZ ]T ' 
~E FAOD in me cobrdevelopha rea^t. In thta ISSm^ 

reiiro Slbo obteb^ n^^lf^ fA) ^ m "*» ul ™ nl FA0 ° TO in, tar exam*., a ootordoi^oping 
^^n ff^^^i^^r^i ["9* 1 : " h, 1 = 1000. When the rrtlo h »n the Rbov^^bel 

_/T^v! roegonn go met wxrtr concentration* Tall wttWn the atuve-deecrfco ranaea lha at**- Himmlv^w^ 

I0W1 J Furmorrnore, k la preferable mat each of the reagents runner contains et least one buffer tefatf ad fmm «,« 

t^Z^'JrJ u H «L, ' PE8 ' ACES ' *™* B<H -' nu - Each tf ^agertt. contalna an enzyme Thus 
SaE?**-^-?? N h paWfl)la 10 WW8 *• "^V™ n***t«n optfaiaJ pH. for^ample 

the groopeamteflng of CHES. MOPS. TAPS, EPP5, phosphate, HEPPSO, P0P80. and fc^ate. and that a pH am* 
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«W« contain, mm*, oadar*. ^» w25^itSX^t£STSi"i 2? ** »""»•»« 

elwices eat furthof be snrtrreiM which allow. rh« .~ „~ - *» Whence of the mducfng «ub- 

[DOSTJ Ejompies « thB^oS^^f.^T V? •™™*»™'" *> further h. Improved. 9 

^-^■^^Tb^ 

too W 50.000 Un! mo cor™™!^ FAO ° * th0 ""«• 

reo** Prefar-rV (.mm. n^Z," » 9™* * oro 10 10 SW Furtl "»™>™- • pH of th» coibrH»»«*>ph B 

BfWf Description erf OwwInnB 



' axwoK of Dig prawm Invention end turn mwuruma by HPLC. 
Bern Modo tttf C arrying Om the imytwon 



amino- refers to a gjycaictJ pnXetn, gfy^ttrf poptf*. gjye^ted »nlno &dd. end to l*T ^ ° DVc ** Kl 
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[0088] tn Formula (1), R t annotaa a hydroxy! group or a residue derived from the sugar before gtycaibn {i.e., sugar 
roe \ duo). The ougar rod duo £ FT) to an aldose residue whan the sugar before gtycaUon is eJdaee. end is a kefoae residue 
when iho sugar before gfyeation is ketoco. For exnmpJo, when tho sugar before gryeailon to gtiooso. It takes a truetoae 
structure after jfircalloft by a n Amadert rWftWflerwtt. In thto ease, the sugar rot (duo (H 1 ) booomea a giueeae residue 
(an aJdow residua). Thte Sugar residue (R 1 ) tftn bo represented, ror example, by 

where n le en Heaar of d to 6. 

{MSB] In Farrmin (1), R 2 in not pnrtJoulariy IbnMod. Howavor, when Iho g ycnled amino la a glycated amino add or 
o glycated pop t Mo (including a glycated protein), llwra in a dumnanco barwaan ma case where an a-emlno group la 
glycated end mo eaao whom an amino group other than tho «-emlno group (I.e.. bo amino group rn a aide chain of an 
amino add residue) Is glycated. 

[00673 '« Formula (1). when an a- amino group Is glycated. R 2 Is an amine acid residua or a peptide residue repre- 
sented by formula (2) below The above-rfBBcrbed FAOD-a end FAOD-aS specifically cstslyze the reaction repre- 
sented by Formula (1 ) in thin cose, 

-CHR*-CO-R 4 (2) 

tQflfi&| In FoTTTHjle (Z). P 3 danotsB an amino-add sldo chain group. R 4 denotes a hydroxy I group, an amino acid 
rcafduo, or a peptide roaiduo, and can bo represented, for example, by Formula (3) below, in Formula (3), n Fa an 
Integer of 0 ot more, and R 9 denotes an arrdno-add aide chain group as In the above,. When n ts an Integer of more 
than 1 , the am!nr>acld eWe chain groups may be either tho eamo or different. 

^ NH-CH 0 J -CO) n -QH (3) 

poe&| In Funrtula (1), whan an amino group other than the o-amrno nroup to gVwted (I.e., en (tmino-ndd cido efudn 
group to glycated). R 5 can be rBpreeantBd by Formula (4) below. The above-described FAOD-8 and FAQOaS speotf- 
lesfty catalyze the reaction represented by Formula (1) In this case. 

[00701 'n Formula (4), R 9 denotes s porikm other than the glycated amino group in the amlno-adddde chain group. 
Fgr H^umpka, whan ths greeted amino acid to lysine. R 9 is as roffows. 

-CHg-CHj-CHj-CHa- 

For another example, when the gryeatad amino add to arglmna. fi 3 is as foBows. 

.CH^rVCHj-Nr+CHCNHj)- 

poni fn Formula {A). R« danotaa hydrogen, an amino add residue, or a peptide reeldue. and can be represented, 
tor example, by Formula (5) below. In Formula (S), n denotes an integer ot 0 or mora, and R* denotes an ambio-edd 
dde chain group as In the above. When nfc«n Integer ct mono than 1 . the amlno-eckJ aide chain proupa may be dttw 
the same or different 

^CO-CHRp-NHVH <5) 
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[00721 In Formula [A), FC denotes a hydroxy! group, an amino add residue or a peptido residue, end can be repro- 
"ented. for b stamp k>, by Formula (8) baJow. In Formula (6), n la an ntogor ef 0 or mora, and R 3 demote en arntro-eeid 
elde chain group as In the above. Whan n is nn 1/4*3.*- of mora than 1 . tho amlnc^cfd side chain group* m*y be eh&a r 
tho cnrno or different. 



•(NH-CHR S -CO) n -OH <fj) 

[0073] Exsmplas of the FAOOa epeclflc for a gh/cftied oAmtrto group Include a eommercfafly avaiabfo product 
™*™tQ FructcsyVAmlno Arid Oxidase (FAOX-E) <nrumufa*tuf*d by KkXoman Cerpormion) and FAODo derived from 
the genus PorkSSktm (JP B{1 996)-3383£B A). Examplec of the FAOD^S spoeinc Tor * glycated aide chain of an Amino 
add residue inekjete FAOOa derived rrem tho genua Fusartam {X^nvonlen of Substrate Spetfftelty 0/ Amino Acid 
Oxidase Dertvnd Trent Finwrtom atyaponmr by MftW FUJIWARA at aL, Annuaj Meeting 2000. Tho Society for Bio- 
technology. Japan). Furthermore, examples or FAQD-aS specWc for both a glycated a-emfno group end « gtycpied 
,!> O^WP *"*nu add reeldue tictude a mrnnwlBfly avaHfltta product named FOO (rnanulachirod by 

Aaahf Chemical mduslry Co., Ud.) ( FAOOa derived from tho gonna CMWwfwte (JP 8(l8gB>1Sd873A}, FAODa derived 
from the gouw Fusulum (JP 7(1095)^89253 AK and FAODa dem/ed from the genus AepagMu* (WO $W2O039). 
[0D74| Tn© Istrazolrum compound used In the preeanl invention preferably contains ring subcOtuante at kraut a wo 
poetttona on Ha tazmzote ring, mow profembh/ 01 three positions on ita totrazoto ring, for example. 
[00751 f n ma caao wriere »hp termaroBum compound ccmtlru) rtna substltusma ht leesi attwo positions on Its tetrazoto 
hng ee described above, (1 1* oreferabfe that the ring subslKuenlN are at rhe 2-poetton and 3-pe*ltien on the Cetrazoto 
ring. Further. In the case whore the reirazolfum compound eontartio ring oubstltuertts et three pocftlomj on he tBlrazota 
rtngjl b preferable thai ma ring aubetltuems are at the 2-poaJUen, a-posWon. and 5-posftten on (ho totrazols ring. 
[0078] Further, rt Is preferable that at least two rfng substituents of the ratrazeKum compound have b benzano rfng 
£s structure. Beside* tho benzene ring structure, mo rfng eubatlruents may have a resonance Structure wth S or O hohg 
contained fn the img skeleton, tor example. Example* of the rtngsubstttuantB wtth such a race nance structure tn etude 
a thlenyl group, thiazoyl group, and the Oko. 

[0077J Furthermoro, H la prsfe rabl e that the ratrasollum compound contains ring eubstiuonta at roast at three poelnons 
on rta tstrazolo ring and at least two of the ring subetltuenta have e benzene ring structure. 

30 P07H] stw rurthar, K h) preferabfe mat at least on a ring Aubetttuent contains a runcOonaf group, end e larger number 
of functional groups are mom preferable. 
• [0079] As the funcuonal group, an electron-wtoi drawing functional group preferably Is used. For example, a haJegon 
group, other group, eater group, earboxy group, ecyl group, nltroso group, nltro group, hydroxy group, autre group, and 
tho rfco can be used Other man mesa, eharaetarittlc q roups containing oxygen such « a hydtoparoxy group, oxy 

99 Qrenp. apaxy group, aploloxy group, oxo group, and the like: and cheractaHatlc group a eortraJnrrtjj sulfur such aa a 
marcaoto groups aflcytlhlo group, methylthlomertiyl group, thtaxo group, suftwo group, benrenesulorryl group, phenyl- 
surtonyl group, p-torusnaauiranyi group, p-toh/ujuifonvt group, tosyl group, surfAmoyl group k Isothtocyanate group, and 
Ihe Ilka also can bo used, for example. Among these of ectrcn-wtrndniwin g rundfbnal groups, e nitre group, sulfa group, 
halogen group, earboxy group, hydroxy group, methoxy group, ethoxy gmt^ are preferable. Further, In addition to the 

40 above-dasertbad eiaetro rvwiy^awtn g functional groups, unsaturalad hydrocefbon groups ouch aa a phenyl group 
(CflHa-), styryl group (C s H p tx -. CH.), end the like also can be usod, for oxample, It Is to be noted mat die runeflonai 
groups may have been tenlied by dissociation, 

100*0) Stll further, ft hi prefcrsbfo mat the tetraroDum compound contains ben*ene rings at the2«poettlon end 3-po- 
hWqt» on mi tetrazote ring and at loaai one of \ha bsn^ene rings contains at least one funcddnal group jwfected from 
43 mo ffKMp consisting of a halogen group, earboxy group, nitrp group, rrydrwry group, sulfa group, methoxy group, and 
edtoxy group. It is to ba noted here Ural both the benzene rings may have auch afunctional group. Further, the functional 
group may be contained at any pocrllona (ortho-, mem-, para-) on seen of ma benzene rtnga. Furthermore, the number 
of ma functional groups b not pnrlkjularly limited, and the benzene ring may have either (he same or different functional 
groups. 

" C0081 ) examples of tho bUmzefJum compound contalrrlrtg rtngaubettuentahavlngti bonzwne ring structure at the 
Z poaWon. a-poslDon, and 5-poaftton on Ire tatrazolB ring mctudat 

2^odophany rr-3-(4-n!bTr3pr)afn^ salt (heroinaftaT alao referred to as 'WST- 

2-): 

» 2^e«pfxMTyl).3'p,4^ltn!^efiyf^^ eaJt; 
2-p^atnoxy^nrtropnanyn.8^4-rritrophenyO^-(2.4^ 
2-(44ooeprwnyr>^(a^ttPophorw^ aarij 
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3,3V! .1 , *blpl»ofiyK4»-<tyl)*ta{2 I frdpBftny!>, 2H«etrazD»ijm utl; 

J^f^^?^^' (1,r *^ h ^^^^^^ ro P he ^- 5 ^ h ^-2 H-tetrezeMum eall); 
2.3-d^h£xryi»5-(<)-ch<Dropiionyf) tetrazoflum Ball: 

totrtuolkjm eat; 
2>dipfMny!-3.(p-d^h6nyf) tHtraxoflum salt; 
2 r S-dlph8nyV3^ &*yryl?rienyrj tat/azolurn (wlfc 
2 ( &^3hflnyl-3.(rt>WV0 tetrazollum salt; <md 
^5*dlphanyi-a-(B-«otyf) tetrazollum salt. 

[0082] The tDlr« D Di»n compound Is net «mhedto those doecrtbod above. In addition to the «bova-de*cr1bed tetra- 
zollum compounefe, a tetrazolkjm compound containing ricg aubatftwrrts having 6 benzene rtnp. structure al two port* 
tlona end « una substtuent havfng a structure other than the benzene ring structure U one position on Its tolrazolo 
ring Also may be used. Example* of cych a tetrazollum compound include: 

2.3-dlpMonyl^-(2-thlBnyf) tatrazo«uni a* It, 

^T^^^^ 5 ^^ 2 ^^^ 5 ^^^^^- 8 " 1 ' 0 ^^ eartjomoyl) phenyfV2H4otrBzelium safe. 
2,3 -dJbenrottHazoyt-fi^a [^^tfeethynearban^^ 
llum ft^Jt; and 

S.(fl,^lmethyV^tazoy})^,6Hilph<^-2H-tKrBzotlom ana. 

100*3] Ftirthwr, b tstTBzoBum compound combining ring sufisniuents hevfrig r benzene rtng structure ettwo positions 
and k sub&muont n<rf having a ring strueluni at one position on Irstetmzolo rtng also can be used. Examptoft of such 
a teffazeiium compound Include: 

2,3-dtphenyt-G-cyano rotrazolbm salt; 
2,3-dlphenyl-6-earboxy totra*0Dum salt; 
2,34lph8n^-momyt1etra;onurn saft; and 
2,3-dii)henvl-6-ethyftotmzolkjn cM. 

fOowj Among the above-daacrlbBd tatrazoHum compounds, the tetrazollum eempounde containing three ring eub- 
stttuento are preferabfa as described abovo. Among those, the tetrazollum compound* conrtnfnfng three ring BUtmBtu- 
enta having n bon^ono restructure Bnd e large number ef eiectrarwwithdrew^ function al group* nnar^nj preferable, 
and WST-a to partfcutarly preferable. It la to be noted nere that tno ifecnr^deecrlbed tetrazollum compounds may be 
a salt or may have boon Ionized, tor example. Moreover, mo tttrawlfcrn compound may be uted oB nor atone or In 
combinations of two or more types. 

[OASSJ Hereinafter, the method of meaaurlng a glycated protein aocordlng to the present tnvontlon will bo dwcribed 
m tfolnn wtlh reference to thB tallowing 6mbooTmonte A-1 to A-S, In which glycated rtj in blood cells Is measured 

(Embodiment A-t) 

[D088] The present embodiment la an example whore a FAGO-a Is used to degrade a glycated amine «H while e 
FAOO-oS It used to measure ahrceled Hb and a redox reaction la eausod In the presence or a tetrazoium compound 
andeodum oxide. 

P»07] First, whcfo bleed ftaoir to hemoryzed, or a blood cell rractton is aeparatedfrom whole blood in me usual way 
such as centrtfugafion e nd then homolyzod, *e e« to prepare a hemotyzed sample. The moth od of causing the hern otys ta 
Is not partlcutany Irnfted. and can bo, for example, a mowed u«tng a eurtactant, a mothod using uftnmonic waves, and 
a method utOfctfng a deference In osmotic preesure. Among rncee, the method using a surfactant hi preferable because 
or its stmpndty In operation, etc. 

[DOflii As the surfactant, for example, nen-lonle eurf eetente auch as poyoxyetnyter^4-<xrtylph*nyl ether {0.9, Trt* 
ton series eurfactama). porvoxyathylene eomltnn tfkyl ester (e.«. Tween aarlse aurfactantB), potyoHyelhybne alkyf 
ether (e.g. BriJ eertaa surfactants), and the Bke can be used, Specfte examples era Trfton x-100, TWeon-20, BrfJ 35. 
and the Ike. ThecomflrJons of the treatment wtth the eurtaete.nl usually ate as rdtlowa: when the coneefttrtflon of Wood 
cane In the solution to be treated is in the range from 1 to 10vg|%, the surfactant is added so that Bo eer*e*mr*tton ki 
the Qohrtlon fats In the range from 0.01 to 6 wt%, and etirred at room Eemperature for about several second* (about 5 
seconds) to 1 0 minutes. 

[DOSS] Ncrt, a tetrazellum compound and sodium azfdo am Added to the hnmalyzed sample. 

[00901 VVhen the eowenrr^lim o* blood ceDs In the solution to ba treated la m me mnon hum 0^ to 2 vo»%, the 

tetrazellum compound pteferably hk Rdded nothat Its TOncentratlon In the solution fa Da tn the ranra from O.0OS to 4oo 
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mrocW, more preferabh/Tram o.og lo TOO remcM, and p&rticwterty preforobfy from a 1 to 60 mmc*l. Spadflcany whon 
ihetetrazolijm compound Is WST-3. a prefwabty b added so thai Ha ooncofttrnDon reDs ki the rango rrom O.0O4 to 16 
minoM, mora preferably from 0.02 to 10 remoW, and parte m arty pnrforabfy from ai to 0 mmoM. The tatnvoilum com- 
pound may b* uaod oltw alone or In combine (Jons of two ot more types. By adding the tatrazotJum eernpeund and 
Awflum azkie as described above, me acnstftvtty becomes about 1.2 to 3 times nrearor ftan | n the case whore thev 
are not added. ^ 
[P091) FurVietmoiy, the tetrazoltum o am pound <C) and the sodium azlde (0) are added so that they are present at 
a ratio (molar ratio C r D). fer example, fn ma range from 20 ; 3 to 20 : 12. preferably from 20 : B to 20 : 11, and more 
prefers* ftom 20: 8 to 20: 10. 

[0092) Toe tetrazolrum compound end eodlum aztde may he added to the horaefVzed sampto asnpfy as they are. 
However, In terms of ttfmpfefly in operation etc., ft Is preferable to use a lotrazonum compound solution obljdned by 
olBeolvlng me tetrazollum compound 10 a solvent and a eodlum oxide solution obtained by dteeohrhg the cotfum etUa 
fn a eelvoni, or a Bquld mMura containing both (he terrezeffum compound and the sodium aztde (I.e.. a totrajotium 
compound-aoeJum a?.Wa Squid mature). 

[00931 The conecmrobDn of the tatrazoftum compound or cha sodium azfdo In the abeve-desenbod roepecth/a botu- 
ttone e»n ba determined ee appropriate depending on the dlbtlng factor ot the eolutlena when they are added to th» 
hamoyrcd eompia, etc.* but the oonco nbuU on of the tetrezotum compound Is, for airampio, ta (ho range from 0.1 to 
io mrnoifl, preferably from 0,8 to 5 mmot/l, and mora preferably nam 0.7 to 2.7 mm dW, And the concentration of the 
sodium azlde Is. for example. In the range from 0.1 to o mmoifl. preferably from 0.1 B to 1 .fl rrtnoW, and more preTeiabn/ 
from 0,2 to 1 £ mmoW. When the liquid mixture Is to be used, tho liquid mixture contain* no tetrazollum compound (C) 
and the oocfhjm ezibo (D), for example, at a ratta (molar ratio C : 0) In the range from 20 ; 3 to 20 : 12. preferably from 
20;*to20; 11.endmoroprorereblyfrom20:BTo20: iq. 

[TO9dJ AsihoBdvam ormo Abe»e.e« 8 crtaBrfutkms. MOPS. MES, M0P30. Dlf*SO r TES, POPSO, HEPSS phoe, 
photo buffer solutions, and tho Hk* c* n be used, for exampfo. Among thine. VOPS and WHS buffer eotutfons are 
preferable. The pH of tho aotvom la, for exampfa, in the ftnos. rrorn 5.0 to 7.0. preferably from S.S to 6.6. The cenoen- 
iratton of the btrffar aoluiJon to, for example. In the rango from 0.1 to 10 mmoW. preferably rnom 1 to SmmoW. and mere 
profombPy from 1 to 3 rnmew. Tho final cancHntml on of the butter fiofUlcm utter being added to tho hamolyzedvampta 
is. fer example, | n the range from 0.7 to 0 mmol/|. preferably from 0.8 to 4.8 mmol/1, and more preroraMy from 0.8 to 
2.7 mmoW. 

[ 0095] Moreover, lho tetnwoDum oompound-eodlum aztde riquWmJxCure prepared preferably Is left for a certoki period 
boforo being added to the hemoh/zed sampfe so ee to bo ag»d, because 1Mb allows soil further rrprevement in ssn- 
slnvfty. Aceonmg to thh» ep*ig treatment, the flenaiuvty bocornsa, for example, about 1.2 to 9 times greater than In 
the case whore the atfng treatment Is not performed, 

(0096] inlheaflrncjtreetmem. n^ireatmoMtomparoJyreorefamiyyteln tho rango from 40*CtoeO«C, morepmferaory 
mom Btrc to 90*, and the treatment period is, for example. In the rango from 8 te 72 hours, preferably from 15 to 20 
hour*. 

[MOTl After the tetnazailum compound and sodium azlde are added to tho hemofyzed sample slmpfy as they em or 
« the ebovenfeecrfced solution, tho pmfreetment o< the hemofyzed sample la cerrted out, usually by incuosUng tho 
fiempb «t 40*C to eo'C for 8 to 72 hoe re. By pretreatlng the sample with theietre^elhjm compound end sodium aztde. 
the rrnasurorramt eenefttvtty can be snpreved ns deecrtbsd ebo^e, end at the same timo, tho Irrfltrenee of raouctng 
Bubstanees end tho nko contained In the sample on a codex read ton con be eliminated, thereby Improving tho accuracy 
of measurement Aimough mo totrozollum compound contrft utes to mo improvement In the accuracy of measurement 
ss described above, D Is nocotssry diet sodium azlde is present wfth tho batrczolum compound In orter to achieve 
the taprevemeot In meesunemant sansBtvRy as one of the objects of the present Invention. By using the tebazoCum 
compound and sodium 02100 in oomhlnefion, en effect peculiar to the prosont Invention can be obtained. 
[0098} Next, the p retreated heme/yzod Sample contain rig the tBtrazollum compound end eodlum azlde la treated 
wfji ft Protease. This protease treatment rs parried out so that a FAOD te be used Moreen ect on the enatyte more 
easily. Moreover, since tho prototso irettmew is earned out fti the prasanee of tto totneplium compound as described 
above, glycated Hb orm bo deirraded qulcxfy. 

(0099] As the preteaso, earlno proteeeeet thiol preteeeea. metal fopretrfn uses, end the Ike can be used, for example. 
Spedfteally. trypsin, proteinase K, chyrretrypsbi, papain, bromeian. subtmsm. otosteoo, emjnopeptldaee. and the like 
can be ussd. Among theso, proteoses Wen degrade the glycated hemoglobin soloetrvory, such es bromelain, papain, 
trypsin dsrrred from porcine pencmaa, moWtoprototppsoSt and protease denved from BscW/s euMtts, are prefsrabfa. 
Examples of Q^proieeeechrtvedho^ PruxaChemleAG), 
a product named Protease N 'AMANO* ( Aman 0 Enzyme inc.), AM the l*e. Examples of me rnetaJloprots Inftsaa incftide 
metalloprotolnase (EC 8. 4. 24. A) derhred from the genus Baemue (og., a product named Toyota am, manufactured 
by Tbyobo Co., Ltd.) and tho Ike. Among these, metB)krorota)neaes f bromelain, and papain em more preferable, end 
a are pamcufarty r^eroWe. Thus, a degradation nroduct of glycated Hboan be prepared selecOVety 
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by using a protease mat o^gmdo* th» Rested Hb aotocthrery. The protease tm*tment usually ia carried gut In a bunor 
solution, and ihg condlbona of ttio treatment am determined ea appropriate dapping on Dib typo of the protease 
used, the concftnlrHflgn of the glycated Mb, etc. 

[D100J As t bo buffer solution. CH6S, CAPSO, CAPS, pnesphete, Trt». EPPS. HEPES buffer selutiona, and the Ilka 
can bo used, tor oxernpte. The pH of tho buffer eolation fa. for exempto, In the range from 8 to 1 3. preferably from a to 
1 2, and more preferably from 9 to 1 1 . Moreover, thelhal conea ntttfion of the buffer solution In the eoluthm subjected 
to the pnrtMBo treatment la, far example, In the range from 1.0 to 10 mrnoVl 

[01 01) Spoeff tally, when mo pretreated hemolyzed sampio treated using a meb^protolnBse as m» protease, the 
protease treatment usually Is earned out undarthe eonditone as toffowa: the eeneortlratton of thB nvualtoproteinaae 
In mo reaction eofutlon In tho range from 0.1 to 40 ltfU/1; mo concentration of blood delta In the reaction aoiuflon h me 
range rrom 0.05 to 15 val%; mo reaction temp«atu» fn tho range from 1 6'C to 37-C; mo reaction period in I ho range 
from t minute to 24 hours: end mo pH In the range from a to 12. 

(0102] Furthermore, when the protrcated hemolyzed eampFo ifi fretted using proteinase K e* the protease. the pro- 
teese treetnont usually Is carried out under the ccndWona ee fortowo: tho concentration of tho probsmm In me reaction 
solution In the rang* from 10 to 300 KU/f; tho eoneorttoaien of blood eelto In mo reaction solution in me range from 
cos to 15 woht: the faaetten tBmperBture In me range from 1S"C to 37*d the raaenert period In me range from 1 
minute to 7A hours; and the pH In tho rang© from G to 12. Moreover, lh» type of me buffer solution is not particular fy 
Irntled. and Tor toampfe. ThVHCI. EPPS, P1PE8 buffer solution*, end mo Rke can be used. 
P31 toj Mom, the hemoryzed eempto tresled with the protease Is booted with a FAOD-a (degradation FAOO) cata- 
lyzing tna reaction represented by Formula (1) above, more speeffleiUry the reaction repreaeotod by Formula (7) below. 

iV? CO-CH B ? NH-CHfT^OOH * HjO * O a 

R 1 -CO»CHO+ NH 2 -CHR 3 -COOH + H 2 0 2 (7) 

[01041 I" Pofmula f7>, Ri denotes a sugar rssiduo as In tho above, and fV denotes an emtncwtold side chain group 
o* fn the Above. 

[01 OS] By this treatment, the gtyeatad amino odd having a glycated a-nmrno group and the glycated o-emfno group 
of the glycated Hb degradation product corttabiad in The hemolyzed sample ana degraded, 
toioe] According to this FAOD-a treatment, among varices glycated amrto acids, me one having a glycated sido- 
ehaln amino group remahs without being degraded, However, considering the ratio of the gfyceted amino add hevmg 
a glycated side-chain emtio group to ma glycated amino Bctds as a whole and tho ratio of the Bams to amino acid 
reoiduee having a glycated afdo<h*Jn emtho group In glycated Hb. It can be safd that the Influence of the remaining 
glycated amho add (a smal co that the accuracy of me measurement can be Improved eufWenfly. 
[0107J The FAOD-a treeimom is corned out tor exampto, under Iho condjfons es follows: the cwTcerrtmfion or the 
FAOf>a in the mad ion caution In the range from 10 to 5000 U/l, tho eoncemradon of the blood eelie In the reaction 
solution in mo range from 0 J to 20 vo!%, the reaction temporal uro in the range from 20«C to 50*C, mo read ton period 
In the range rrom 1 mrnute to 1 hour, and the pH in me range rrom a to o, The FAOD-a treatment usually Is carried out 
tnjjbuffer solution, and tho oamo butr»r «oMtons as hi me protease troetmoni oho can be used In the FAOD-a treel- 

(01 08] Subsequent?* the hemoryzedeampletreated wan me FAOD-a ta treated further with e FAOO-aS. as daacrHied 
above, me FAOO-aS acts nn both a glycated a^rrtno group end o gryentnd Hide-chain amino group. However, since 
the glycated H& do gradation product has bean treated win Iho degradation FAOD-a in advance, ft la poaable tnoauBo 
this measurement PAOD-oS to ajol only on the glycated aide-chain amino group of me pfycated Hb degradation product. 
[01 09 J Similarly to the abeve*deecrieed proteose treatment, mis PAOD-oS treaimant preferably Is carried out in a 
buffer Bohjtfon. The type of me buffer eotutfon Is not partJcu tarry im ted, end me seme buffe r solution s as fa the protease 
treatment also can be used In me FAOD-etS treatment 

[01101, The FROD-pS h^abTient Ifi earned out, for example, undor me condWone as follow*; the concentration of the 
FAOO-oS In tho raacUon eoiudon In the range from 1 0 to 30 r OOD U/l, me concentration of the blood cats fn me reaction 
a etui Ion Fn me range from 0.1 to 5 vcK. me reaction temperature In tho range from 20'C to 50*C. the reaction parted 
In the range f rem 1 minute to 1 hour, and the pH In the range from 8 to 9. 

P"111] Ne* the hydhagon peroxide formed by the FAOD-a 9 treatment is measured by ceualng a further redox re- 
action using an oxidase and a cofer-dovotoprig substrate, 

[0112] As tho cc tor-developing substrate, DA-ee. ertheahemrtaeeeismlne (CPO), a substrate m which a Trlndort 
reagent and a^erntnoantlpyrlne era combined, and the IQeocan be uaed, for eraimple, Exampiea of the Trtndor'B reagent 
Include phenols, phenol e^rMihVes, aniline derivatives, naprrthots. nsphtholdomrntlves, rmphmylamln©, end naphthyl- 
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amine denvath/oa. Furthermore, to placo of (ha emlnoejitipyrlne. it topeefllbleto use arrtnoanflpyrttDdttrivHilwea, vanillin 
dle/nlne auflenle ac\d, methyfeenzomla^lrnorto rrydrazone {MBTH), oirfonftted mettrvlbenzDthJBZoBriene hyrtrazone 
(SMBTH), and me ffka. Amono, throe cdof-dovaMns substrates. DA-fl4 fa parttorfarly preferabls. 
[D1 131 As the ortaaao, a POD preferably la used, for example* 

3 pni«] The redox reeetJon ucuaoy to carried out in a buffer w^cn. Th« condWona of tho rw^wn am drtamilnod 
aa appropriate dopwndfng on the oonoontnwton of the hydrogen pore-xto* formed, etc. The condHone ere usually aa 
follows: the concentration of mo POO in the reaction so fun on In tho nange from 1 0 to 1 00,000 IIM; iha concentraBon 
of the eeter-4ovetap|ng substrate In tho rescue n eofutton In tho ran go from 0. 005 to 30 mmeW. mo reacrUon temperature 
In the rengo \r om 15*C to 37*G: the r oactlo n period In the range rrwn 0.1 to 30 minutes; and tho pH In the range from 

»0 6 to 9. Moreover, the type of tha buTfaf solution la not particularly limfred, and for eirampte. mo same buffer solutions 
ea In the protaaao treatment end tho FAOD treatmenlB can bo uaed, 

g"^ ln rwto,t reactfon, Tor example, when the Mter-dovotopfnjj wibBtrate la used, the amoutf Of the hydrogen 
peroxide can be determtoed by mftesurfrig the degree ot mo ear* developed (I.e. abaorbeneo) In ma reaction aatutioe 
with a Spectrophotometer. Then, the amount of the glycated Kb In tha sample can be dotarmtood using the amount of 
10 1h * Hydrogen peroxide thus measured upd a previously prepared enPbratlon curve showing me cwrelitffgn between 
an amount of hydrogen peroxide and an amount of glycated HB, for exempt. 

[01 16) The hydrogen peroxide formed by the aogracfcutlen FACD-e added flret fooefa with csteJase present ori gtoally 
Hi the blood eempto (herriely*Bd acanple) and is removed, Thus. It does not have eny Infkjonce on the measure mem 
of the hydrogen peroxide derWi horn the anelyte rormod by ih» FAOD-eS. The hydrogen poroitdo formed by ma 
i* f=AOD-a may be removed by adding cfttafese> When the tr/dragee peroxide Is removed by the reaction with calalsee. 
In order to prowwrt the nydrogen peroxrde formed by the FAOD-crS treatment to be performed later from an* befno 
removed, n [a protarafale to add excess mmm of POD and colof-devoteelng substrate when adding the FAOD«8. 
In thia ease, the POD preferabV & «ddod oo thai Jte activity (U) becomes 5 to 1 00 times thai of the eelalase Added, 
far example, 

» [01171 During me degmdaJton FAOD treetmerrt of the homelyxod A»mrte, unease, bilirubin oxidase, and the Ilka, for 
example, further may be added to too) the hemofyzed aampJo to tho aame manner. By treating mo sample with tha 
udema, ft to poeaJbre to degrade uric odd contained In the aampja. On the other hand, by treating tho oomplowlth the 
bWrobrh oxidase, ft b possINo to degrade bilirubin conteined in mo cample, Tha urte acid and bffirvhh have reducing 
power. Thus, by treating me sample in the above-described manner, me inf ruenee of reducing substances further e*n 

x he enmtawod, which bJIdwb ma accuracy of measurement to be imp roved. 

[011H] The amount of the uncase or bJIrubm oxidase added to me sample to. tor example, aa folowa: when tho 
concentration of Mood ceOa In the reaction aalurton to in the range from 0.2 to 2 vcf*, mo uriksaw la added so that Its 
concern ration in the reaction eoTutlon faHs In me range from 0.1 Co 5000 U/l. preferably from 1 to 2000 VJl, and more 
preferably from 5 to i Doo iw, end me WNrubln oxidase It added co irwrr Us concentration tn me reaeilefl eolution fate 

M InthB rangafrom 0.1 to 3000 U/l, preferabV from 0-Bta 1000 UA, and more preforsbryfrom2 m 1000 w, "Tpo condHtans 
ofthaurtcese or bOeiibtn oxidase treatment may be theaanr»asihe«eofmadegradalkjn FAOOtwaimom, ror example. 
[01191 H meaauremant. the proteaao iroeimont fa not neeeaaorlry performed born no mo degradBtton FAOO-o: 
tneelmont a* described above, end may bo performed after the FAOD-o treatmem, for example, Aa daacr [bed above, 
tho protema t reatrnent la earned but aa that the FAOD* can act more esalry. However, atneo th« FAOO-a treatment la 

40 cifTted out M order to degrade the glycated amino ©old, the effect of the present invention oen bo obtained aufnclontly 
even if iho oh/ta^ed Hb Is not degraded with tho pretoAflo prior to the FAOD-« troatmem 

[0120] In mo method for measurement eeccrdlKg to me preeent Invention, mo order of porferrntng the reapectiVe 
treatment fltepe re not limited to me order described In th* proent embodiment, end for exempto, com o of die Treatment 
steps may be performed slmufteneouely. For example, tho hamate treatment, the tetrazolUm compound and sodium 
49 azkte treatment, end tho degradation FAOD treatment may be porfor m od alimiltaneeus fy, or aitemenveiy, mo protoooo 
beatment and ma tetrazolkvTt oompound and sodium ezlde treatment may be performed ainurtsneouary. However, the 
tmatlng atope rhrn can be performed atmurraneousry ere net Welted to these combinations. 
ID121J The qmount of tira hydrogen parextoa can be dotorm I nod not Only by The abovBrdaacrfbed orusymatle method 
uatng me POO etc but afso by an etactrfenJ method, for example. 

so 

(Embodrnent A-2) 

[01221 The pTesBTil arnbodlrnerrt le en oxampto where th a same FAOD Is used to degraoe a gfyeatad smlno ftC« «nd 
to meneure glycated Hb. The FAOO uaed le net partteularty nnlted, and for example, any of a FAOD-o, a FAQD-5, and 
« a FAOO-oa may be uaed. In the present emboarnerrt, maRnuramant Is carried out to tl» same manner as In EmbooV 
irtjont A»1 , unleas otherwise stated. 

[0123J A hemofyzed sample Is pretreeted by adding a tetmzellum compound end eodlum azlde thereto, ana a deg- 
radation FAOO Is added to this pretreeted hemoryzBd sample. 
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(01241 spocffcpiy, me con dB Ion* of I bo degradation Faod treatment ere, foroaampie, BBfoflowa: tho ooneerttratton 
of the degradation FAOD ki the reaction flotation In the range ftxsm 1 0 to SOOO Ufl. the concentration of the blaed cells 
In the reaction solution to the range rrom 03 to 20 vortt, tho renetton temperature in tho range from 2D-C 10 Sfl'C, the 
reaction period In the range from 1 minute to 1 hour, snd the pH tn the range from 6 to 9. This treatment vsuaOy b 
s cerrlod out In a bvflsr aosjtion, end the aarne buffer oeftjilen* as described abovo also can be usad In mt* treatment. 
(01 25] Nest, the aampia traded *Hh lha degradation FAOO lg treated with n proteose. A first objad ol mte protease 
freatmem Ib to degrade the glycated Hb derived from blood eel I a eo that a nv^a w a nient FAOD to bo added fater can 
thereon mora easity. as diaoibod abova. A second ofajoct of the protease treeimwnt Is to hactVals the degradation 
FAODbydfcesihg It 

30 [012B] Sta FAOOa have praporttes that they ad on gtyeatod amino acfda more eeafly ihnp on dycated pretolne, 
the glycated amino add Is degraded by tho degradation FAOO treatment However* If the gtyeetod Hb Is treated with 
the protease m tho dote where tha degradation FAOD still remarta. there atfeos a problem In that the rormlntng FAOO 
reads wfth tha glycatfnn el to or the glycated Hb degradation produd ao that tha glycated Hb cannot be measured 
accurately. Thus, in ardor to prevent the remaining FAOD frem reacting wfth tho glycated Hb degradarJon product, the 

" remaining FAOD la Inadlvded with the protease. To thio and, the amount of me preteeas to be added neada to be 
cufTtetent to Bftow the degradation FAOD added fast to be fn«dv*ted rapidly and arse tho dycaied Hb to be degraded. 
[0137] The type of tha pretense is not partlculaily Umtied, and the seme protaesoi as described above also ean bo 
usad. Tha conditions or tho protease treatnenl era determined as appropriate da pending on the type of the protease 
usad, the concentration of the glycated Hb, tho type and the amount of tho degradation FAOD. etc. 

90 1012ft) Tho protease Ib added so that » concontrauori in the reaction solution of tha protease treatment tails, fof 
example, tn tho range from 1 to 1,000,000 KU/I. preferably from 10 to 300.000 KU/l end more preferably from 100 to 
100,000 KU/1. whan tho eenesintrmlon of the degradation FAOD fa 100 u/L 

[Bi jjs] Spedf leal V. when tho cample Is treated using trypsin as me preieeee, the protaase treatment is carried out, 
Tor example, under the condluona as renews; tha concantratfon of tho proteose hi the reaction solution In tha range 
to From 1000 to 30,000 KUW: tho conoomrdlon of blood ceh in the reaction solution In the range frere 02 to 6 vent; mo 
eeneentrailon of the FAOD In the reaction solution En the range from 10 to 1000 U/! ; the reaction temperature in tno 
range from 20*C to B0*C; the readlan period In Iho mng« fran 1 0 minutes to 20 hour*; end tho pH In the range from 
6 too. 

[0130] Subeoouerrtiy, ttiO same FAOD aa the degrsdatlen FAOO le added again as a monaumment FAOD to treat 
& the gryeatod Hb degradarJon product obtained by the protease treatment It ts necessary to «dd a sutt fclent amount of 
tho measurement FAOD because there Ifi a peaslblllry that tha rraaaurernonl FAOQ may be madivated with the pro- 
tease. 

fD191] Tha measurement FAOD t/unlri Uj Hi i atse preferabfy beamed out m a buffer solution aa bi tha above. The type 
of the buffer aotutton Is net part eu tarty Hmfced, and the same buffer soiui lens os in mo prateBse treatment atoo can be 
» used In this measurement FAOO trea/tment 

[0192] The rneasurernent FAOO Is added so thai Be concentration In tha reaction solution of this measurement FAOD 
treatment la, for rot ample . in the range rrom 10 to 1,000,000 W\, preferably too te 200,000 LM, and more preferably 
600 to 50,000 U/f, when the concemratlen or tho proteAse |s 10,000 KU/1. 

(Qltt) SpocHTcnlh/, tha conditions of tha measurement FAOO treatment am, for example, aa folows: mo oeneodra- 
40 lion of the rneeaurarnent FAOD fn tha reectfen solution In the range from 500 to 20,000 U/U the concentration of the 
protease In the reaction solution In the range from 100 to 30.000 KUfl; mo concentration of blood carta In the reaction 
solution In the range from 0.01 to 1 vol%i the reaction Temperature in mo range rrom 1 5*C to 40* C; the reaction period 
In the rangftfmm 1 minute to 1 hour, and the pH In the rengo rrom 6 to 9. 

(Embodtmont A-9) 

10136] The preAemombodsiiemtsaneKarripiewheretftesamo FAOD Is ueedto degrade a glycated amino ad0 and 
to measure glycated Hb, in the Present embodiment msesuramem la carried out In the same man net as In Embed merrr 
A-1. untesa omonwlae stated. 

as pi 35] The pre sent embodiment esittirt from Embodiment A-Z In that It fs not always neceaeary to lru*divRt» r 

rodatlon FAOD wfth a protaase. Because of tho substrate apecrTfcfty of enzymes* IrtaCthrettng a FAOD with a protease 
can be tftnourt depending on the cornbtnatton of The FAOD end prctcsso. A mot hod for measurement according te mo 
present ombodfment Is oft active In such a esse, ff a degradation FAOD added first resets Wfth a grycated Hb degradation 
product formed by tho treatment wfth a protease, the accuracy ol tha rneeaurereent cannot bo improved. Accordingly. 

ps It a important to adjust the ratio of a degradation FAOD to a measurement FAOD added to ft sample as described later. 
[01 IB] A ham olyzed sample fe p retreated by adding a tatrazofrum compound nnd sodium szfde thereto, and a deg- 
radation FAOO is oddod to mis pratraeted hemoryzed aampia. 

[0127] When It Is dfflcutt to Inactivate the degradation FAOO wfth mo proteose used, the degradation FAOO needs 
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to be added In an a mourn such that, even if the activity of the degradation FAOO remeha during the prater^e rjeajment, 
ft doss not est ea mo glycated Hb degradation product formed, ftrthomjora, fri order to uMbethe properties of FAODu 
thai they act on glycated (mho adds eaalfy whereas thny do nor act on glycated pnxtolrw eaaty, the amount erf the 
tfogradatlon FAOO to to edtfad and the reaction perled preferably are aet so aa to alow the degrade Don FAOD to get 

a only on mo arrested arrtno add. 

[&1A8J The conditions ot the FAOD treatment ere. to exsmpla, aa followe: the concent ration of the FAOO In tha 
reaction saiugon h> the range from 10 to 60Q0 UW; the concentration or blood cols In the reaction eofurjon In the ranga 
from 05 to 20 «g|%; (ha reaction tompanrlure In the range from 20*c to SQ*C;the reactJon parted In the rarrfle from f 
minuto to 1 hour, end die pH In mo ranga from 6 to 0. Thla treatment usually h carried out m a bufTcr »olutfon, and the 

'<> same butter nolutiona ea described ados* efco c«n be used h ttds treatmcrtt. 

ffrl39] Next the aampla tmatod with the FAOD la treated wtm a prorate. Shce the praaent ombeoVnerrt la an 
example where the protease hanfly enfc on the FAOD, the amount of mo prole*** to be added la not particular limited. 
[0140] The type of tho prate*** re not particularly fortiori, and the earn© proiaaaee aa described above also can be 
used. The candMona of tho protaaw treatment are determined ea Appropriate depending on mo type of the protease 

is tawd, (he concentration of tho glycated Kb, and the substrata epeetnefty or the proteose used with respect to tho FAOD, 
atfL, as described ebove. 

(0141) Exempts* ol the comblrtatlon of e FAOD and a profouw teCJny wfthln the present ombodrnent Include the 
cornblrrailon or a product named FOD tAsahJ Chemical Industry Co.. Ltd.) and a product named Teyotesm (Tbyobo 
Co., Ltd.) end the combinolbn of « FAOD derived from tha partus G&eeraife end a product named Pmtefrrase K 

» fHorTfiwnn-La Roche Inc.). 

10143) When the sample (s maarod using trypsin ee the protease, tha protease treatment fe earned out. for example, 
under the condWorra aa folowa: tho concentration of the protease rn ma reacOon aotution In the range from 1 00 to 6000 
U/l; me cencwiiuelhjn of brood oats to mo reaction eolutitan In the range from 0.2 to fi vd|%; the concentration of me 
FAOD in the reaction sotution In me range from 1 to 100 LMj the reaction temperature in the range from 20«C to S0»C; 

25 IhB reedJon period In ma range from TO mlnutee le 20 hours; and lha pH h tho range Irom 8 To 0. 

to 143] SubsBQuanOy, (ho aamo FAOD as the degradation FAOO is added aoabi as a maaBurament FAOO ao that I 
ecte en the glycated Hb degratfatlon product obtained by the protease treatment 

p»44| The maaaurament FArjoireatmont also preferably la earned out in a buffer eoMfen ae In the above. Tho typo 
of the buffer solution Is not particularly Irnfted, and the same buffer solutions ea In me protease treatment also can be 

ae used In this measurement FAOO treatment. 

[0145) Thus, In tha praaamernbedlmeni, in* ratto (Activity ratio A; B) of me degradation FAOD (A) to (he meaewement 
"ADD (3) Bbdod tt> the eampte Ls s«t. lor «cnmp*o. in trto ranga from 1 ; 50,000 to 1 : 10. preferably 1 : 5000 to 1 : 25, 
and mora ptef orobiy 1 ; S00 to 1 : 50. es described above. In me proaont embodiment, me degradation FAOO remains 
In the reaction eefutlen unlko Ernbedirnsnt A-Z. However, when me ratio bin tho above-described range, the remaining 

* degradation FAOD dees not act on the giyceied Hb degradation product during tile protease treatment to such en 
extant mat it afreets the measurement because the reecQon ra$o of the romatnlrtfl degradation FAOD b very low. 
[0146] The conditions of me measurement FAOO treatment ere, tor example, aa fottawa: the eeneentratten or the 
meflSUTemam FAOD In the reaction eeiutien in me range from 500 to 20,000 LW; the concentration of (he protease m 
tha reaction solution si the range Prom 1 00 to 30,000 KUflj the eencerrtradon of blood cells In the reaction aohrtton m 

40 th* range from 0.01 to 1 vol%: tha reaction temperature In the ranee from 15»C to 40°C; ma reaction period in the 
range rrem 1 minute to 1 hour and lha pH H the range hem 5 to 9. 

( Cmliuu l ti entA*4> 

[0147] Tna prascrrt ombedtmont tt nn cxwrtpto where hydrogen peruxias ramrod by me moeauromortt FAOO tTOBi* 
merit described above is measured uaftg DA-64 aa a celoNdeveloping substraie. In the preeent embodrnortt. meas- 
tmsment la ca n te d out In the same manner ea tn FrrtxjdmoM a-1, unloaa otherwise elated. 
[0148] When DA* 64 le used aa me cotor-davaiDprng aubatrars, r» order to prevent the COtar development erroT ol the 
DA*64, Onal concent rati one oftheOA-64, the tetrazoOum compound, the sodium azlde, and a aurlactant In the reaction 

so eolutfen of the redox reaction are eat In the following ranges, uauafy, Iheflnel concentration of: the DA- 94 b 1 to 1 0jooo 
uJYtoW; the ewfectent Is 0.01 to 200 mmoW: the tetratoilum compound Is 0.05 to 20 rrrmoM, and the sodium azkto kt 
0,01 to 5 mmol/l. Preferably, tha final concentration of: mo DA -64 ic a to 1 000|imolfl; the eurractBnt la 0,OS to 30 mmov 
I; the totmioOum compound la 0.01 to 10 rnmew; and the aedfcim axido » 0.02 to 2 rnmoM. More preferably, the final 
eoncerrtradon of: the DA-64 Is 3 to 300 umcvi: the surfactant la 0.1 to lommcw; me twetoflum compound le 0.5 to 0 

w mmoM; and the sodium azlde b 0.08 to 0.8 mmeM. The type of the nurfnetent la not pardeglarTy Imflod, and those 
doccribed above and betow may be used, for example. 

(0149) Tbe pH of rhie reaction sckrdon prefarabry b In me range from a.o to 1 0.0. mora praferebly from 63 to 0.0, 
and parttcularfy pfeferabiy mam 7.0 to fi.5, 
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[0150] The surfactant may bo added. For oxample, either before adding the DA-04 or *tmutu>r>ooi/tly wih the DAr 
04, Wfrwi ;h9 wrlwaant la add 6<j to prapere a hemolyzed sample, the surfactant may bo Added in Advance bo that tta 
concentration fnfla wtthin the abovo-deeerlbed range whan the redox reaction occurs, 

J0151J The DA-04 dovolcpa color by a redox reaction. ThuB. by measuring the abeerbaneo p,o., the degree of the 
s coter developed) of the reaction fiaiuHon wtm a apecrjophotDmerer, for examplo, at a waimtongth In tho range from sod 
to 700 nm, (he amount of tho hydrogen porexMo can be determined. 

(Embodiment A-6) 

w [01 S2) Heremattar, the method of doiormWnfl a ratio of gryeated Hb to toteJ Hb eoeofdhg tho present invention will 
be described In dotal wHh roromrwo to tho foltewfng example. In whteh whole blood \t> used aa a wmpte. 
[01 53] nrtt, whoto Hood is hemolyzea to prepare a hemofyzed »mpk> and the amount of glycated Hb In the sample 
la measured tn the seme manner as In Embcdknent A-1 . On tha other hand, the amount of Hb In the eemyie atao te 
measured. 

»a [Dl B4] The amount of Hb can be moaaurod in the fol owing manner, for example. First, tho tebagoirum compound 
ae described above In arfdad to tho hemotyaats sample to denature the Kb, For example, when the ooneentrBttan of 
blood cells In the hemoiysed oampio la in ma range from 0.2 to 2 vo1%, It la pro/orablo that tho totrazoltum compound 
Is added so thai Its cOtoOfrirettori W* In the range from 0.005 to400 mmoM, more preferably from 0.02 to 1 DO mm©!/ 
I, and partorJariy preferably from 0,1 to 50 rnmoW. SpacfTteely. when the tetrazollum compound U W5T-3. pref ambry 

so it is added so that Its concentration fells In roftao from 0.004 to 10 mmot/l, mom preferabh/ from 0.02 to 1 D mmotr* 
I, end particularly preferably from 0.1 to 5 mmolfl. 

[D1Bd] Although the tolrazollum compound may be used a Imply as It la, It preferably la unad aa n aofunon tn whteh 
tne tatrazoltum compound to dteachrad In a achrent tn terms of Bbrwltetiy In operation, offldoncy of the treatment, etc. 
The concentration of the aetuson can be deterrnlrwd as Hppruprfatn dopondlng on tha type of the tetrazollum compound 
a* (e.g. moleculaT wekjht or tho Ske), otc. For example, the concerrtrethrn lm b fno ranee at 0.01 to 120 mmol/1, preferably 
from 0.1 to SO rnmolfl, and mono preTerably from 0.2 to 20 mmelfl. Aa tho oorverrt. for example, drjtrJSed water, phyalo- 
togfcai caJlno, burtot aolutlona, or the like can be usodl Aa Iho buffer solutions, for exempl», iho anmo burtor aofutiona 
as mentioned above can be used. Moreover, the totrazoflurn compound may be uaad olhor alone or In comblnaltons 
of two ot mora typea. 

so raise] The cendWone of the treatment with tho tetrazollum compound are net pen leu tarry limned, but msy fas ea 
fotfewe, tor exam pro: wo tamperamra In tha range from 4"C to 50-C and the traatment period m tho range from 20 
eeconde to «0 mmutoa; preferably, the temperature In the range tram 16*C to 40»C and the treakront porta d in tho 
range from 20 eaeondB to 20 minutes: and more preferably, the temporaiure In the range from 25*C to tyre and tho 
treatment period fn mo range rrem 30 aaeonds to 6 mlnutoa. 

as J01S7] Tms tetaMollum compound treatment preferably ta carried out In the presence of a eurtactant aa dnsorfhod 
above, because Chit can sceotarate the derteturatlon of the Hb sun further. Tb this end. the tetrazollum compound may 
be added to the ft amp la during the homor/sb treafrnent for clmpllelty In operation and the like. 
[DISS] Aa tho aurfaclant. poryoxyethylerie ethera, polyoxyothyfene phenol el here, pofcrexyefriylorro cerbftan aBcyl es> 
tore, polyoxyethylene alkyl ethers, end tha like ean be used. Among thean, polyDxyothylone ethers and the like are 

40 preferable. Poryexyethylenn amor*, which are represented by [CiH M -o - (CMjCH^O^h]. are compo undo In which n 
poh/exyethyfene chain and o rrydrocarbon chain ere UnVed wtm each other ay etner Itrkape. Examptaa of tho hydro- 
carbon chain Incfutfo tm Atkyf group and an alkyl Dherryl group, Proforably. thewelgfm-averawcfeo^ 
(N) of the polyexyethytoflo ohah la in ma range from 6 to S3 and tha carbon number (L) of the hydrocarbon chain re m 
the range from 0 to 10; more preferebty, the wdgrtf-everege degree or potymertzatfori (N) te In the range from B to 15 

43 and the carbon n ember (L) la in tho range from 8 to 10; and parHcutarty proforably, the wek^evorago aagree or 
polymortraBon (M) is In the range irem B To 10 end the carbon number (g la In the range from 8 to 14. For oxample. 
tho hydrocarbon chain may bo a eiraight chain or may have abtoeohed en an. specific examples of the pcfyoiyamytano 
ethera Induce pcryoxycmyk^D-rM-ocTyphBrTyl ether. poVethylona cjycel (to) iauryt ether, end polyemytonogveei (9) 
tauryl ether. 

50 More epocHteaily. poV«n/ar^r/1ene-p->oaylphBTiyi ether eueh as ccmmerclalry «v*ilabto Triton aeries aur- 

tactama; poiyosryothylene aorbtan alkyl ester aooa aa commerciafy available Tweon aortea aurtactarrtB; and petvcx» 
yetrrykmo alkyl ether such as cermrwrelaty avafablo BrfJ sarloe sertaetftn* «n be used. Other than cheee, poVex- 
yothylene (10) lauryl ether; poh^xyothytono (9) lauryl ether eueh aa'a product named NKkol BL-9 EX (the wetght- 
Bvetage degree ol polymerttanen <rV) or pohmxyerrrytono la 9. manuTactured by Wake Pure QicmioaJ industrtee, Ltd.); 

aa nnd poryoxyettrytane octylphonyt ether auch ea a product named Torpjrot NPX (the vfBlgiTVavernga dogree of potynv 
errjtatlon (N) of polyoxyethylono te about 10.3. rmmutaebJiod by Nacalal Teaque, Inc.) end a product named Tergltol 
NPM0 (the wekjhvevemaa degree of polymerbrtbn (N) of poryoxyetfiylBne to 20, rwnufAeturod by Nacalal Teeque. 
Inc.) also can be used. Th«o aurtactanta also can be uacd ea a surfactant for causing hemofyab, 
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^X«ncet*^nr*lls!nm C rangotrom 0.06 to 50 fT ^^"^^3 wJ T|ton X-100. pr^fabtv « » 

prti«8bl/c™m1«>10«inmoin. MI 7raioK>ttra» when 0.5 to 5 mmd rt iho trtratnlum eompowO la 

mail Tta aurtacunt may ba added to »» " t ™V°,3, nri— pi to 20 mural ffl the flirtacwnt to 

pwaam.raroxanipla. SporifceHfc «ho« £^^lSn^,moroprola«*YO.Sto lOnwW. 

SaCEST S~To«.^r^, oi th« aurta^aat wf aaaatatftlfcra. tM 
daramnwion oftlraHbmay bo nawtaraWy h m»»»ured rrt a wa«aengm m mo rmge 

tmmK0to97t.«nvm O ro P; *-.^^GS0toeM^^^^ ouo^on;* pr*- 

lo BSO «m. . n(W , . ^ uenrfufsd Hb and « caitbrpHon cup* prep**** fn advance *b 

(01*4! The <*J*ratVon curwcan be P«P^'^ ^£^0 standard solution, «ro ™«umd by the 
Ing dHIcmnt known ^oum* of Hb pro ^ ^ n m^i ot Casurtn 9 Hb. Than, bmad on n» obtain* 
etoovo-dascrtbcd method of measuring Hb and bye Kro*n n*^^™^^^ 1]maod long ft* n can 
S^U van-j. ^-"^ ™ '^ElS^ES ESS^ ^ I. p**- o. * 

p measure Hb Wtth nigh accuracy. However. Ci* m ™ w 

«*ampta. ^ 1h _ cianaturod Hb Us deterrrfne the amount at tho Hb. pt*» of 

tno hemr-yzed wmple for rrv^rmg tha h ^ ^^^^^o, rorn^aavtng th* cfyceled Hb. 

It la preamble to carry out th* !3ES T^^iSSSy. d»m«u™** togricated * 
* b**^ tf>o measured can bo ca ^^.^^ ( ?™! tT^B^rt^rG^KjrbHWO <* tin denatured sfter * B 
in Ernbodlrnef* A-1. for ™r*a. l i^^^Trr^a a^lon the MWittom corr^nd and 

Bdd^ of tho tab**Wlum co^nd ^o j^*^^*, aft*, the moo*™*"* FAOO treatment, or 

the eodbm wrlde to tna hemolyzed aampio, after ma procoaae irwu.™ 

the «Ko. 

(0 

(EfTOodhTiafrt A»A) 

WB a H^naner.lhcmelhad ot rnaaaurina HbMc n^r*** pre** 

« rpiiTj Rntt, a who* blood «rnp* S^^'jS^^S^ Hb atartdard eotuaone, In cash 

serno manner aa m BnbcdlmBnt A-1 . On me ^^^^^^^^ H b ^ each olthaooalendard wrfuttona 
amount of Hb At c m cjyc«i>d Hb li *io*m , ^^f^^^^^ U ahov« thO ralaDor^ip batwaan 
| fl rnoaaurod m the ™^T^ n ^^ aland** aotuBona. Aa daa^bad 

substttuHnfl th* mended ot the glycated mo nwa wngm ™ 

of HbAtc In the whrto ^^^f^^,^^^^^ vahia of the Bmount of gtycaWI Hb to not Iknflwl \t> 
loM no oxampio. in wftich the anafyte ta flrycatad Hb. 
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(EittbodhnOfrtfrD 

FAOO conwmed In « pr*r*atmer« resort and o FAQD-oa » » 

developing reaperd. __™rt -^taWna a dafifadndon FAOO, ft protease re^ocrtcon- 

(Pr^roflunerrl Reetjont) 

(ha pcaroatmart f assort <« *> •*»•<• » »""*• W«"»8«« "» a™ 0 " 1 01 7 ™ 

[017BJ A. m» Bq U aauo a b**e-di«nrfb«d t**are. CHES, MOPS. 

Ubed vnnoua bt*ara, end ths Oka ^^tT^So KKES, MOPS, TAPS, and phMptWa 
TAPS, EPPS, P^phata. HEPPSO. POPSO. ^ f ^£"£ ^^ottho ran*, r™ StaaOOrr^.p**™** 
. «rarno™pr*1erabk..T^e*^^ 

rprro] Thi» pre* aai™* megom f u*l~r may contain ^ Jf^^^^t, OT *taU*d can b* t»ed , 

0.1 tt 50 mniftil. pvwttTlMfi to eoncantmtlor. ts In the range ft»m 1 » 2000UA, tor 

piT*] Whan lhaiWttreetmem r™B"t teC onc-r«lfHlJDntolftttTorftn99 

Th Jm, » B 1h eC ™^P^«^^'^ ln 7 t Z «u«n, 'actor ate. PWMm«i. the 

Utb^vaanu. buna,*, btx. Ih. '"^^tZ^a^n.^to, ««rpte. in*, rar^fram 

nH89] Bcaiwplea el iho conpwwma other man we . aisa Md , um the pancafrtwllor* * diaio 

eomponatiasw, fo> wampt^ « '^'J^^Tnmraaria (rati o.OS to 4 mrnaW: ptafumbh »e«9fw»rtraaen * 

- rrarirr^ 
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11. and parfcutafly preferably frw ^,i^*? : ™' nTOMM8 ^flrt rurrfer may contain a Ca compound end a 
[01 Wl When tho pret*** to IIITS^^ ll"«ad a* long ae t hey tonfco to Ca** and 

Na expound. Tho Ca c cmpa u ^ J™ CBeorrero wr*^^^^^ ^,1. CaSO, (C^COO)^, end 

Na* ra «poctlvaV, * tha a^aaua solvent ^ ° a ^^' c ^^ re p^forable. On the aner hand, u <ho Na 
(ho Ike can be u«od. for ^e^ona^e, Cnr^ »ndCaM 4 P ^ ^ ^ aj ^ mp|o A(twig 

1 to 40 WU/l. a» daecrfoad aim. ^ Q1 te 50 mmOW bo thit the concertlndJon of 

pltt) The wnoontraUon of *• <=^«J^ "j^lS! the «nc*rtr*»n of the Na compound la In iho range 
diaiodatad C*=* become* 0.1 to irnmo*. ^*^^ n ^ h0 ^ntmtion ot disrated N^* baenmoa B to 
from S to 1000 mrnoUl, preferably from 10 to 300 mmoVJ, to mm mo con™ 



1000 mmcW 

(Cfclor-devolopmB Reagent) 



htalf ,^ fllMttl ihoeolor-doveloptog reagent la dltuted2-foW to 20-fold. pret> 

[01^1 InthecQtor-d^oplngeOlutton ^n^^^O ^^Thonltora. ** in the oaee ol the ebove- 
erabiy 3-fold to IfrM*. end more prorarabV ^^^'^J^^.^^ n^oontcanbo drtormtned 

aaapprop^tedep^on^^ 

nonta h the reaction ayetem may be «4 J^J^^^S Tamount of the hydtogV perotWo tan**. 

{Tiooo KUfl. p*€f«*b«y from 10 to WO JftM. Ai thacxMor^uctaae, » J tor caampl*. * ma 

the ^T-developlPg substrata, tho above-deeertoed * ^ ffftf aotuUcna 
[01,11 A» tha aouoeua j**«t iW ^$ e ^^^ 

are pnrferaWa. The conoentratten of the ^Lnotalntha range from 6 to 9, preferably B.6 to fi. 

60 to SCO rnmoM. The pH ot the buffer eotultan (*, rm exnmpte. m the range Tram 

(.Method of U««ng Measuring KB) 

In the eampto to degrade ft. M^n^a ** ntweniod amino acid hnvlng « glycated ft-emlne group and 

rjrtMt By the accton of MSSS SSrSl me hLoyzed wmple era degraded, 

the glycated a-emine group of In* gtycW* {ho O no havfrig e glycated aJdO-ebaln amino 

Is .Med. in tM "'^^^^^T^S^^Tftmwc™. lh» pm of (Kb 

foro.1 toBrrtnuloa. 8U »tactB7Tt, h la not necesicry » pfopare * r*mcty*ed B«fTP»e by 

[0197) wmen the pratroalrnerfl raagont conwina a ««n«. 
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parfetmlnp. tho abav^crted r*rnc*Bto 

pnwo*. wUfc map** to 1 voT* of bl^d cel^ Scribed above, tho pratroetmenl 

!n^rot*a~n^»^^ Purth «nn»m. pH 

pmraraWy 300 f S0.000 *UA of ^^afr^lteV nwe pitflanftly from 7 to 

of thta protaaao reaction solution P^^^J^J^ fSB alter m* proton ^ to 

EDWJl When the pn*a*» reagort cor**™ a *f^^"^ U ^. wh0 n the concert.***, of U» pro*"* 

m m the rnnfle fn*" 100 to 1 0.000 ^ ^"^ IToS to 4.0mfnoW; prororaMy, We «n«ntmlten 

of (ho tatmronum ccnrfrcBnd * * thfl ^^^J^Z^™^STA t 8 OT pttRmt» m to prates* 
renfjo from n.1 5 to 1 ,fi ntfioUI. Spe****. 0.6 to 4 mmcM, end pomcuter^ 

nJ»an aofciflan pr^rabty Is H the range ftem 0.2 to 8 mrtol/., mow P™^T"; ^ „ dittoed above, to 
2S» to*7 mm-t *y **ng to ™J era not added, 

p moaaur^cnt Bon.ttMty a*"™^^ * « £5 further contain* * Ca c^und and a » 

[02041 When !!^^?So^^raa^n Button are » folk**: «twn to conemv 

oompcund aa d«cribad abova, th«Hrco^^^^t^^ ^ of , h0 Ca 

IrHtton or the mtftfaffBMw' la In to ^^?^2SS^ih. Na expound It » to ranga from 6 to 
compound to in ma range from 0.1 to 5D ^;^^"^ ra ' to1 0 and to ecncantml^ 

of to Na compound U to to range Iran J™ ™ nw^™ 1rom SO »o 500 it**. 

(rem O.001 1. lOOmnoVl H to Ml 8 W2H0 KIM. an«»a *t*m** 

fm 1 to mo WW, ttw wncarttrADon ol Hie MOMMoa i to " "»JrJ" * .ntaneuthatUM wnoantratton 

of ,ha mwumramcm FAOO Id ^^^"j^rZ™ <■ h 0» «m. Iran, 901 to i™* 



Trom 63 to 0, 
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^^^^^ 

^arcphotometw. than, oa* ^ l?"""^^^^ rtWSd^P»™"i*' "~° "a""*"" 1 ** " 

1„ ih. Hand eninpla framc^rfaMPpia) ltw woD-oS. Howwvor. In Wflar ta ronova tha hydioo" 

thahydragan P™* Wh«n* S r*WP«o»l*i Is 

port**, tuliaendy. Oiapnrtrwimem re ^ 0, ^^ rt ^ 1 „ M w»1omwdi>ym9 wanner* «Mi tha o^""™* 
^^raaalton a** catal-B. In art.1 »7 m *^3S Born <*» Mng ramawd W It » 

WOtXxS aamalnad h tha ootonOavalopmg «lor^lop<«9 "barf, 

preferable that mo cotpwWwatopwg r^ertconttln9««aro , ammplo, m the range tram 

5 id 300 u/l. preferabry io » iW M-T^g*^.™*, ^ tram i s >o so un. p*f.™niy mm J 

*. 'n^i^^r™r^c ^^ a ««* B ^^^ 

IW. ana mora pmlerafrhr «"« » 1 "f J"*,-, (!n » ,he POO p=> m the reeetlen wWBn la. 

lor example, in th. rang, ham 1 : z^^^™ 6 *^ raegont to. far mrarTple. M 0.0 

nri1«l It,, concentration of Ora « to ^^?'£^?? ^m^wetotBWy'^ 0.04 to B rooW. Ftimwnwo. 

mo cenewmrlWi ol mo eofc^etoptrtg T.oZ^Je more preferably tram DOT to 1 trmoM. 

ftmae (ram 0.001 to 100 mmol/l, prater** frem 0 ,W5 » ™'^?%^ i £^? n>B pa a * naUmltedtoth. 

Uo»<Kla«tlbe<l enter. WW «om» ol lha magenta •™^ a ^^^^V*«Jto th, aan.pl. atoultanaaualy, 
HeA'c cease d*arram»6 by P^ g "^^.^S^ en emcun. ef t*A1c m.«~*>B <^ 



<En**dfcTWP.B-2) 

d^tfbn PAC^con^rwd In a P"^**^\^^ a FAOD-S, and * FAWX* 

SEn,. The FAOO »M la not pertteuiany l ^ d ^^^L^ pm.ert«^m«i. h*» tha oame cont^ 

uwitoo as ttnat o? tho nwecmtng KU aa»^ to EmDoomom 

Hb mm* m»rm«T^ m e ^^^* _ eft amino bcW* mow OBsUy man on gly^tod p*wms ( 

P«fiJ Since FAOOb h«e PW^* thf * !2L2toi wSE T^«r. the «me FAOO 1* used « rt^aftg- 
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*uthe pntw* contained In ™ ^LZ^^gUorST- W prw.nl the ^ rtn » *«^°2 

tM (toga*** PAOO W™ T 1 ^^^^ «. «nd. me nmount «l ft* P ro,0,B "^^ 

to **ra*> ■» HVcaiB"' »■ ^ ^ rao ^ -M oortimjiaiv felted, and pctfarattty ore detuned** jap* 
t «T The typo «d the J ^ F To^T* *uW«™ epoctTterty « U*. P^"^** 

pmprito tfcpv.xfng on the type andthe^ourt * ee«£ ^ ^ prot^ wh«n tW^easo 

;*.n«H in rtia FAOO. the eiwjm and th* nice c. the ™- ^J,l on ol a PAOO and * prut**"* tndude the 

01 a P^ ^f^^ - - »™« ~- 

Co Ud.) end the combination or * «<yu 

(HoftmanfvLa R«ne Inc.). mBl t* COM *nJmJlon ol the pn*>«e ^KJ5? 

[022 0] sp«c^*Tn»pf«t9*»T9*8BTrt pr ™^2L oao KlW, mere proton** trom to lo 300.000 WW, 

«lXn tflU*. lor erpmpb. In the from 1 ^ dee*d*lon FAOO la 100 U*. More 

^TrtSiarfv nrefttftibty 100 to 1 00.000 KUrt, When the * n1 *"^^ ™ £ itBktod eo thatth* Mrusmtretic* 
^^^enWhte ueed ae the prote**. SftgK^ 

o^n^n hWotoew re*aon .onnloo Tela * ^^^^SmFAQD M- m the rang* "em 10 to 

bomp»rnrure In me mnoe from zo*<- ro ^ ^, _ eArtn >w ^ t - MI 

mthenui^fftwnOtoO. » * n^Borv to add R euflldent amount of the nviasurnrneri ^"ffTz! 

sr. ^ 8 —^r, a . « ~^ ^ * — 

L end d» none***"- ot bk*a ***X£E*tt*»" IM renotton mv-i" * «• *■» 1 6 C 
» to «]"C; me re«oion ported m ih» rar>»9 """"" 10 



(EmMdlmnnlBO) UIIKj B „ „ 

taW .™!rJ!SS;Jf!»nr. « c»o«-. . faod-S. and a FAOO-.S 



bo Improved. «OB«rigiy, u ■» ~ ."rT' , . 



2) 
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• tho< 



mclAOan FAOO tP «1 only en me gcycatfld J"" 1 ^* fAOD , n tho prelrt iaBD8nt reegertt ». tor cuamp*. In fro 
Specially. Ihe cnncemmUon ot the ma» nrSomCnrfmm lOOto 5000 U/l. Oft me tfh«r 

hand the eencBntratton <* the mea«in?ment FAOD In tne ™["™*^* i no KIM 

»£c ^ rr» ^^^^^^^^^^ r«Q- profo^ 

re «tton »«Wl)on la. for oaimplo. In «ho L dlBfiSE PAOO mrm*. In rho protaPM ration 

pntfarabtt from 1 : 10 10 1-40. m *8 pra-ant < h » fTZZetortmg,. ma ramalnh, doflradaaon 
U»n un»K. Groped^. »u* . M * 

(Embodiment B-«> 

abo-MaaoAed Cdto, drMdoprmol arrW 01 *° °**> ™* ^^.oaabn. Wf«», * or*, to err^ndtho «lor 

«w Wrm.nl arm Ino reap«<dr» pr*w» reao«r<. endtwootor-dovr-oplng 

[0334) It «a prot.-a«o ,hat * ^^^'P^^^^^^ «n bo naad. for a*mpla. 
map.nl eomalna a oWIMttint As tho aartacUnt. '^^T^^^m^ °t <h- omfad-rt Is IP the range from 

» Q.(Bto20flmmoM 1 pret<wbly 0.1 eo j» ,?^'J^ J^^LoTsw » -two*. Whan i*o c<**-*hW4™-G'>« 
or me aurtactani U mtlto ranjolrom P01 «> SO £ mnnTf £m o.OS tt 30 mart. proforaPty 0.1 to » moW. 

oontald. aaortnarrt. tf« -*^^«*^^J^J^^«£ eone-wdon" af roaportveetmpa- 
[02*1 The r«pe«.«> raaaonta of the "^""^^ 0 ^^^ Pr^raW. rhe «n<*»rtr««on ot: the DA- 

f mm 65 to 8.5. and partteulflr* prefanftV torn 7 0 * *J * -^u,rtrtfl me rt>»orbani» (l.o.i *w *fl"» o» me 
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EXAMPLES 
(Example 1) 

[023d) Whota wood sample* were collected from patter* (the numt~ or pedants: ^ ™| ^ j^*^ ' " *° 
aempla* warn atom* to predp.tate nefcmJiy and cottooiod. Thareeh-r. tD>ii of the ^^Z ^Z^Z^ 
with 600 hJ of me Inflowing pretrealnwrrt reagent to prepare hamolyicd aamplw J^^ 5 ^'^'^^; 
recyto fractlona were obtained by wooing erythrwy** i» prec bttaia naturally, the homoly2Bd aarr^ea aJao contained 
componontB In ptesma. 



(Prottofttroant Resuonk pH ©.HI 



CHAPS Surfactant (product nam© NlKKOL»BL$EX, Nfcfco Chemfcata Co. Ud.) 
rvOO (product name FAOX, tCttomflfl Corporation) 



60 mmsW 
9^ 
1 KU/1 



[03401 Next, 20 til of 1h« fcapwalve hemotyzed earrtploa we mixed wim 7B ul of tho foJto*rt>Q t*<^eB8 reeo^nl 

reagent further wae added, and tho resultant mbct»re* ware Incubated at 3TC w ' 3 f m ' n ^ a ^^ e R ^^ 
^moaaured el ft. waveten*ha of 751 nm end 671 am. Per the ^^^^^^^^^ 
analysta appends (product noma JCA-BM a, manufactured by Japan Etoctron Optica Uboratory Co. Ltd.) waa uaad. 



(Pnrt«i?MO Reagent; pM S.B) 




TetrazORim compound (product nemo WST-3, Doj^do Labomtonoa) 

NaNa 

NACI 

CACI2 

NoutraJ prateaa* (ARK RAY INC.] 
MES 


2mmow 

0.0 lllWOW 
lOTmmoW 

2 mmoU 
4MU/I 

1 mmaM 


(Cotof-OevelopJng Reagent; pH 7.D) 




Product new* DA-Bd (Wake Pure ChwtttoaJ Industrie a, Ltd.) 

FAOO (AflKrw. INC) 

Trta-HCI 

NaNa 


BO jimow 
36KU/I 
300rrmoV1 
0.5rnrnoVI 



f(B*i] Thereafter, the thue^eaeured abaomanoaa were aifcetfnrtod tnto pnrtttaiy W^^^J™" 
aLing the f^anipa between e Mb cer^rtratfon a ^™?^ 

ft and (Lortence. rcapedtvely, to datermlna tho Hb concentration and (he HbAlc titration. JThenJ "tfMflfc« 
dialed uahg^^^ 

mSaw^tenithcf751 am Tend the HbA1 c concentratton can be determined baaed on the abaorbanco measured el 
me wavelength of 571 nm. 



HbA1 c f» - (HbAlc ecncartrvJtfcn / Hb concanbalton) x 100 
mjCj The OBflbratfcn eurvee were prepared In the following manner. M aftmferd 

c^Sntreliona of Wb were provided. Then, the HbAlc cerioorrtraflon aed«e ^ cm ^^^^V^ v 
rT . *JLtu ^ „ u*ai#> mDDnrinn Amnndua forodu* name HA -91 80, manufactured ey 



lutlenft 
ARK RAY, 
concen It el k) rt 



suen^ured by HPLC ualng a HbAi c ma a^rtng app^ (P^™^"^* 
*Y, inc.). On the other hand, wth respect to the* aiandwdaolutkma, the ot»or^n^corra B pcr^g 
itrtflort and tho ebeorberx* oorraeponding to tha HbAio ccNfteMon were m ^^J"^^ 



tolheHb 
manner 6* 
thus 



dBacrlbod «ove. B«aod on tha moaaured vOJuos o>en by tho eutom«* "l^^nn ^r^e 
meaeurod, primary rco~slon ocuatlona wero preperad, wh.cn were ™*°»™ T^^^Z^ ta , he ^ 
(02431 Furthermore, the value obtasnad by performing the maaaurement by HPLC method with reaped to the he™* 

ryzed aempioa (a - 163) ^^^^l^^^^J^ ^ PQ , p,G 1 la a graph aho-mg tne reH^ 
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Bonshlp betwe«n the HoAie <*0 In Eiemplo 1 meawrod »y the enzymatic method and the HbAtc W th^oantro< 
obtained by HPIC. in FIG. 1 . Exampto 1 has a correlation equation cf "y - 1 -031 * - 0.09' and a correlation cooflleieni 

[OJ^ThuB, the value obtained In ExemplB 1 was vwy etose to the control value. Furmormere. Example 1 oxhtotted 
t*o extremely high correlation coeflldoet (0.8B1) fifth tho eontrol. The****, h to understood that ghrcated Hb was 
measured with high accuracy. 

InduwtridAepftcebtDty 

[02481 As Bpectflaany described above, we method cf measuring a glycated protein and the measuring kit according 
to the present Invention can bcMovo OMCBlBntmo$*ui*ment accuracy because the Influonceof a ^ 
present to o a empto with the eJycaled protein an analyte on tho fnoeaurernofrt can bo ePmlneted. Accordingly, by 
applying the present Invention to. for examplo, tho measurers* or glycated Hb and HbA1c hi i"^nicytw, mom 
reliable measured value can he obtelnedfrian by conventional methods, which rurther increases tho Importer*™ of the 
dyeated Hb and MbAic as fridlcatere m the diagnosis and the Ilka of dJabedes. 



so 1, A method of measuring an amount or a glycated protein In a sample, comprising: 

tauatnp a trudeayl amino add onidase to act on a glycated amino acid preeent In the sample other than the 
glycated protein seaa to remove the glycated amino add by degrading Its then 

causing « trudeayl amino ndd oxidase to on the glycated protein to cau» a redox reaction in tho presence 
& of a tetmsollum compound end sodium sskto; and 

rrm««irtng the rede* reaction to de*rmiftfl me amount, of the glycated protein. 

2. The method according to Ctturn 1 , wherein the gtycfliod protein Is glycated hemoglobin, 
so J. Thft method according to claim 1 . further comprising; 

degrading the glycated protein wtth f> protease to fl>o a degradation product of the grycatBd protdn drher 
before or after causing the f ructosyl amino add axHaso to act on the glycated amino add, 

35 wherein the rrucloeyl ammo arid oxidase causad to act on the glycated protein (a caveod to act on tho deg- 

radation product to cause tho redox reaction. 
4 The mpthed according to daim 1 , wherein the measurement of the r»dax reaction Is ir, B aeiiremerrt of «* amour* 
40 urement of the nmount of the hydrogen peroxide comprising: 

edding N.(eah*«yrrK« dlpr^rytamlne sc^im salt to e color^de- 

vetoplng substrate to a r**enon soluibn or the redox reeettan In the presence of a surfactant, thereby causing 
a mo-ox reaction between Mo eotor-dsvetcping substrate and me f*"^*^ m „ of tho 

measuring Oft amount of cobr developed by the cotor-dovolophtg substrate to determine the amount of tho 
hydrogen peroxide, 

wherein, e ccncantrHtfort of the tetrazotum compound In the reaction souifon la In a range front 0.6 toB 
mmoW, a cor*erl»ntien of the sodium azMe m tho reaction aduHon la In a mngo ^ "^"X 

so Sten of the surfactant in the reaction solution Is In a range from 0* to 10 mmoW, end a pH of the reaction 
solution le in a range from 70 to B.S. 

a. The method according to claim 1, wherein the rr^dosyl amino acid oxidase ««od to acton the O^TS 
add li specific tor a pjyceted a-amlno grovp, and the fruCtoayl amino add oxidase caused to act on the gfycated 
33 prcteh b specie tor a glycate a-emlno group and a glycated aba chain of an amino add residue. 

6. The method according to ctafcn 1 , wherein » solution containing the tetrn*ol!um compound and the sodium aztde 
to aged and Is then added to tho cample. 
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7. The method pcoorrfng to ctatm 1 , whaetn the waiei&jm compound te 2-(4^xta^««>yn-3-l2^<*nllftjphcn^ 
p,4-dl«uPephdfiyr>-2H-tetniziAim aalL 

6. A method of determining a ratio of jjJycmad hemoglobin te hemoglobin, ™vi|iflaing: 

measuring an amount of gtycated homogta Wn In e aampte by tho mathod aocortfnfl to claim 1 ; 

moaouflng an amount at hemoglobin In tho sample; OAd 

cdculel^merallo^ 

and mO amount of cho hemoglobin thuo measured. 

9. A measuring Wt used for moajunng a glycated protein uolno a redox reaction, eeo^rtelng: 

a pretro-mom reagem tor pretreatlng * aemple, conteintefl a 'frucioeyl ^"oiactd erf*** and 

a Sor-dowtoptng Wgontcomalnhi B a fructesyl «mlne add e*de«, en aiodofedoctAoo. and a co*r-*nre>- 

oplng substrate. 

10. The mownrirta M eecordteg to claim 9. wherein tn« greeted protein te glycated hemogtobin. 

11. The measuring Wt accord hg te da*n 9, wherein tha frvoteayl i«ib^ 0 ^ a ^^ d ^ p ^^ 
mageru la apoctfle for a grated a«mm* group, end tho ttu^anino ^o^"^^^" 
^oplng reagent la apodfle for a glycated o-emtno gnaup and a grycatad aide chain of an ammo acid residue. 

12. The measuring X* occordhifl to claim 0. termor comprising « prolesBe jooganl conteMng a proteose, 

1X Tho measuring » according to Calm 12, tfwoin the pro^aso ta at least one proteose ejected ftomtb* 9«up 
^S^^^^ bromelain, papain, try***, proteinase K, eu«.r*ln. and amtnopepll*-*. 

14. The mOAauring kit Becoming to dalm 12, wherein mo proteaee * at [a ^ 9 ^^^^^^^^^ 
hemoglobin BoteclfvOV *™ la selected from the gmupeonatotlng ^fttetetoprotolpaaoa, teorne*!*, papain, trypsin 
derived from peteme pancreas, and protease derived from BWBkn aubm. 

15, Tho measuring wt aceorolrra to ctefm 12. whamin me protonee raagent further contain, a tetrazolium compound 
and toeSum szkto. 

18. The moatunng kft according lodftlm 16, wherein, in mo protege roagartUhO Wt^oHurn compound (A) and tee 
ti telda (S) are present at a ratto (molar ratio A : B) In a range from 20 ; 3 to 20 : 1 Z. 



17. ThemeeouH« 9 K«aoc*n^gte 

andfurmor contains C« and Na. and o concentm^n of tr« metenoproto^ape ^ a range from ^ ^,7^^ 
racWrtratton of Co la in a range from 0.1 te » mmoW, and a ooncentrHTlon of Ma rain « range tram 5 to 1000 



l.i 



18. Tho measuring Wt according to claim 9, -tiorom the cetar^veleplng -ubctrate la N.(«-miwymelhylomlnecajbo. 
nylhW Wdmoteylamlno) aTphenytarnmo sodium e«. 

19. ThomeWUrtng Wteocortlngto dalm* wrwete at loaat ona of tho protreatmom reagent and mo colmMievotepteg 
reagent further eontabie ft aurractant, 

20. The measuring KB according to clefcn 12, wherein tho (Proteaaa reeoontlurther certain* a aurteotant. 

21. Thorneeaurtng W according to dam igor20. wharornlhoaortectentia 01 ^Z^T^^T^ 
grau^cSng of p*«Wian» ethom. polyc^omytone phono, omera, porymryatnyteno aorbtan alkyl oatara, 
and pofyoio/athyiene aJkyi olhere. 

22. The mooaurlng kit «ce«*g to dalm 9. wberfn tee preb*«meni reogont further "^^^ 
MoTrSmt lib- .group oomudteg of CMES. MOPS. TAPS. EPFS, pnoaphate. MEPPSO. POPSO, and bomte, 
and a pH of tho protroalmefti reagent la te a range from B.0 to too. 
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23. The rr***uHng kh according to datn 9. whOf •» ma cator«tev*1op!ng reagent further certains al least on* buffer 
setoctod <*m the group cum**** of MES, Trto, phosphate, MOPS, TES, HEPES, H5PPS0, and EPPS. and a 
pH of the eotoMtovabpIng r«*tgcmt m a range from 6.0 to 9.0. 

24. TTiBm^rtngWtacrjofdJnBtodWTi 1 2. wheroto tha protease reeCMrnjrthflrccrm&tti at toast oro buffer 

from the group consisting of Trto. MES. DIPSO, TES. POPSO. HEPES. MOPSO, Sto-Trto. WOPS, ADA, PIPES. 
ACES, and phosphate, and a pH of the protease reagent Is In * range from 6.0 to 7.D. 

25. Tho measuring tot according to datoi 15. wherein the t*tm»tium oompotmd to 2-(4^odoprwnyn»3^2.4-dlnlrrophe- 
rryr)^r^.4^touiroofteny1>^H-wtneolhim eatL 

28. The measuring tot according to dam 9, wherein the pratreatment rragonl further conWne at toast one of unease 
and bilirubin ontoasa. 



is 37. The measuring 



tot according to claim 8, wherein the eoror-devebptog magenllurthe*' eentatos aodlum artdo. 



2a. The meaeurtng tot according to etaJm 22. whereto 

the fructOfiyJ amino add o*dase to the pwtreatmont reagent to specific for a glycated ft-emfrw group; 
In the pretmntment reagent, a coneemratf en or the fructoeyl amino acid oxtoaae to m a range from 1 0 to 6000 
un and a concentration of tho buffer Is In a range tram S to 200 mow. and 
a pH or the pretrMrtment reagent to In a range from fl.o to 10.0. 

25. The measuring, kit nooordlng to cWm 1 5. whereto 

the protease regent farther contains Ce, no, and a buffer; 
the protease «n ths protease regent Id a metaftoprotBtoaae; 

In tho preUweo regent, a concentration of iho metdtopnrtetnaco to tn a ranne rmm 100 to 10.000 KUT, a 
reneemraten of the totrazoflum compound to In r range tram 0.1 to 10 mmol/l, a concentration of the aodlum arfde 
Is In a range from O.aa to A mmoW, a eencentrfttton or Ca Is In a range from 0.1 to 50 mmd/1, a concentration of 
N« to to a range from 6 to 1000 ftwow, and a concentration of the bufror to to a range frem 0.1 to «0 movi and 

a dm of the protaoac reagent to to a range from 5.0 to 7.0. 

SO. The moaauring Wt according to deim 23, wherein, 

to the cotor^loptog reagent, me fructoeyl Amtoo add oxld**e la spedfc for a glycated o^mtoogroup 
end a glycated ride oheln of an «mtoo add residua, ina e*Woredi>ctoxo to a penwtoese. and the cotaMtovetoptrrfl 
aubBtrate to NMearboxjrmetrrytOTtoocarbonyO^ dpnerryfftmtnc sodium leett; 

In the celor-devetoptofl roagont, a concentration of the fnjetosyl amtno add oxidase to m a range from ioo 
to go 000 Ufl, a concentration ot the panxddaeo to In a ramjo from a Uo 400 Kiw. a concentmflon of the N.(cer- 
hoxyr^emlrwareoTTvtM *"*«r) c * JttolnQ ran «* fK * Tia ' a2co2 " rnoV 

l: end a ccneoniratton cf tho buffer la In a range from 10 to 500 moW; end 
a oH of tho coloMJeyeiepinB reagent to In a range from B to 9. 



PAGE 38/41 ' RCVDAT 9/18/2008 3:42:18 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-5/35 • DNISOTOO » CSID:61 2455-3801 ■ DURATION (mm-ss):08-0S 



09/18/2098 14:41 612-455-3801 



HSML, P.C. 



PAGE 39/41 



EP 1 477 599 Al 




0 2 4 6 8 10* 12 14 16 
CONTROL HfeA1c(*> 

nai 



PAGE 39141 1 RCVD AT 9/18/2008 3:42:18 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-5/3i * ONIS:2738300 " CSID:6124W-3801 ' DURATION (mm-ss):08-06 



09/18/2088 14:41 612-455-3801 



HSML, P.C. 



PAGE 40/41 



EP1 477 569 A1 



OTERNATZONAL SEARCH REPOOT 



PCT/JP03/00«a 



A CUaSOTQlTJON^SUBieCTMATTEft 

301.C1 1 ca2Ql/2S r 0O1S33/S0. Q01N33/1& 



B. flELOSfiBARCHBp 



S;rcl r ci2Hgyoo-w» coi^oo-so 



b o to amii ttat nck^aotfWtt *• toe2aM In (te Odds anrtM 



KBDIXWS [Ztti) , WPI (DIALOG) , 9T0SI 3 t DIALOG) 



C QCXXttfareCOtMPttUtt^ re RELEVANT 



JP 11-1555*6 » (Kyoto DaitCSU. Xagafcii Co., Ltd). 

15 Jun», 1999 (15.0*. 99), 

6 SF 919532 * 05 5*96591 A 

JP 10-313993 A t*Y*to D*UcM Z&qakg Co., Ltd.), 
02 Oecentoc 199$ (02.12.98). 

JP 2923222 B2 (Kyoto Deiichi Kaoa** Co., Ltd.), 
2€ JOM, 1999 <26.07.99), m 
6 £9 878576 Bt 4 03 5799221 A 

BP 1€830S A (itARMXfl -LAMBERT CO.), 

02 January, 4996 (02.01.86), fc 

« WJ 0340* $7 ft 6 JP 81-009286 A 



1-30 



1-30 





00 MaxCh, 20O3 J0B-03.03J 



Ttm* mil Miuig ■dons «r«« ISA/ ~ 
JjpanftftO Patent 0<*ice 



22 April, 2003 (22.04.03) 



30 



PAGE 40/41 1 RCVD AT 9/18/2008 3:42:18 PM [Eastern Daylight Time] 1 SVR:USPTO-E FXRF-5/35 1 DNIS:2738300 * CSID:612455-3801 1 DURATION (mm.ss):08-06 



09/18/2008 14:41 612-455-3801 



HSML, P.C. 



PAGE 41/41 



EP1 477 569 A1 



WTSRKATJONAl, SEARCH REPORT 



PCT/JPO3/O0820 



JB OetoDer, 19BS <28.10.B5), 
IFaally: rwiw>> 



»1 



PAGE 41/41 1 RCVD AT 9/18/2008 3:42:18 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-5/35* DNIS:2738300 1 CSID:61 2455-3801 * DURATION (mm-ss):0846 



